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(57) ABSTRACT

A process for preparing information that identifies a com-
pound as capable of perturbing the epithelium in a D. mela-
nogaster comprising the steps of: 1) obtaining a D. melano-
gaster which is genetically unmodified except that the D.
melanogaster optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked to
a promoter of an endogenous protein; ii) contacting the D.
melanogaster with the compound; and iii) determining
whether there is a difference between the epithelium of the D.
melanogaster of i) and the epithelium of a corresponding D.
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melanogaster not contacted with the compound, wherein the
presence of a difference between the epithelium of the D.
melanogaster contacted with the compound and the epithe-
lium of a corresponding D. melanogaster not contacted with
the compound identifies the compound as a compound that is
capable of perturbing the epithelium in a D. melanogaster.
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METHOD FOR IDENTIFYING CANCER
DRUG CANDIDATES IN DROSOPHILA

This application claims the benefit of U.S. Provisional
Application No. 61/561,560, filed Nov. 18,2011, the contents
of which are hereby incorporated by reference in their
entirety.

This application incorporates-by-reference nucleotide
and/or amino acid sequences which are present in the file
named “121116_7526_83099_A_Sequence_L istin-
g_REB.txt,” which is 107 kilobytes in size, and which was
created Nov. 16, 2012 in the IBM-PC machine format, having
an operating system compatibility with MS-Windows, which
is contained in the text file filed Nov. 16, 2012 as part of this
application.

Throughout this application, various publications are ref-
erenced, including referenced in parenthesis. Full citations
for publications referenced in parenthesis may be found listed
in alphabetical order at the end of the specification immedi-
ately preceding the claims. The disclosures of all referenced
publications in their entireties are hereby incorporated by
reference into this application in order to more fully describe
the state of the art to which this invention pertains.

BACKGROUND OF INVENTION

High Throughput Drug Screens

The drug discovery process has traditionally been initiated
by searching a very large chemical library for compounds that
can affect disease characteristics, to identify “hit” com-
pounds. Hits are further tested and developed into leads. Lead
compounds in turn are further refined, generally using
medicinal chemistry, and tested with view to enter clinical
trials and finally developing a drug for use in man.

High throughput screening methods for hits are generally
based on in vitro cell culture, biochemical assays or receptor
binding assays. Hit compounds identified in these assays need
much in the way of further testing and refinement for in vivo
use. Even in vitro cell culture assays, which are less artificial
than biochemical or receptor binding assays, often fail to
reliably indicate, for example, whether a compound will be
toxic in vivo. The behavior of individual cells in culture can
differ dramatically from the behavior of tissues in response to
the same agent. Cells in culture often lack the nutrients,
cell-cell contacts, basal membrane contacts, cell-cell signal-
ing events, and physical forces that influence their behavior in
vivo. Furthermore, immortalized cell lines often exhibit
metabolisms and signal transduction events that vary mark-
edly from the primary cell lines from which they are derived.
As a result, the vast majority of hit compounds identified
using traditional in vitro high throughput screening methods
never become drugs, even after extensive medicinal chemis-
try optimization efforts are applied (Keserii and Makara,
2006).

In Vivo Drug Screens

Recently, there has been an increased interest in using
whole animals to screen large chemical libraries. Such
screens could potentially yield hits in a context in which
relevant biological systems are present and functioning
together in an intact organism. Though screens in mammalian
models such as mice and rats are not practical due to the time
and costs that would invariably be involved, smaller organ-
isms whose biology has already been established to be rel-
evant with respect to human disease are attractive candidates
for use in drug discovery.
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Drosophila melanogaster as a Tool for Drug Screens

The fruit fly (D. melanogaster) is a model organism which
has been applied to the study of human genetics and devel-
opment due to its small size, short generation time, prolific
reproduction, and genetic tractability (Beir E., 2005). D.
melanogaster’s usefulness as a genetic tool has facilitated the
development of high throughput in vivo screens for chemical
suppressors of pathological phenotypes in genetically modi-
fied strains (e.g., U.S. Pat. No. 6,316,690). While such
screens may provide lead compounds which have been iden-
tified in an in vivo context, they rely on flies with artificial
genetic backgrounds that often do not develop or behave like
wild-type flies. In addition, D. melanogaster is an inverte-
brate, and as a result many aspects of its development,
metabolism, and morphology can be markedly different from
those of mammals.

SUMMARY OF THE INVENTION

The present invention provides a process for preparing
information that identifies a compound as capable of perturb-
ing the epithelium in a D. melanogaster comprising the steps
of:

1) obtaining at least one D. melanogaster which is genetically
unmodified except that the D. melanogaster optionally
comprises at least one nucleotide sequence encoding a
reporter polypeptide operably linked to a promoter of an
endogenous protein;

i1) contacting the at least one D. melanogaster with the com-
pound; and

iii) determining whether there is a difference between the
epithelium ofthe at least one D. melanogaster of i1) and the
epithelium of a corresponding at least one D. melanogaster
not contacted with the compound,

wherein the presence of a difference between the epithelium

of the at least one D. melanogaster contacted with the com-

pound and the epithelium of a corresponding at least one D.

melanogaster not contacted with the compound identifies the

compound as a compound that is capable of perturbing the
epithelium in a D. melanogaster.

The present invention provides a process for preparing
information that identifies whether a compound is an epithe-
lial cancer drug candidate comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound; and

iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and the follicular epithelium of
a corresponding at least one egg chamber not contacted
with the compound,

wherein the presence of a difference between the follicular
epithelium of the at least one egg chamber contacted with the
compound and the follicular epithelium of a corresponding at
least one egg chamber not contacted with the compound
identifies the compound as an epithelial cancer drug candi-
date.

The present invention provides a process of producing an
epithelial cancer drug comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;



iii) determining whether there is a difference between the

iv) if there is a difference between the follicular epithelium of

US 9,416,391 B2

3

i) contacting the at least one egg chamber with the com-

pound;

iii) determining whether there is a difference between the

follicular epithelium of the at least one egg chamber con-
tacted with the compound and the follicular epithelium of 5
a corresponding at least one egg chamber not contacted
with the compound, wherein the presence of a difference
between the follicular epithelium of the at least one egg
chamber contacted with the compound and the follicular
epithelium of the corresponding at least one egg chamber
not contacted with the compound identifies the compound
as an epithelial cancer drug; and

10

iv) producing the compound identified in step iii), thereby

producing the epithelial cancer drug.

The present invention provides a process for preparing 15

information that identifies whether a compound is an epithe-
lial cancer drug candidate comprising:
1) obtaining at least one D. melanogaster egg chamber which

is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

20

i) contacting the at least one egg chamber with the com-

pound, and up to four additional compounds;

25
follicular epithelium of the at least one egg chamber con-
tacted with the compound and up to four additional com-
pounds and the follicular epithelium of a corresponding at
least one egg chamber not contacted with the compound

and up to four additional compounds; 30

iv) if there is a difference between the follicular epithelium of

the at least one egg chamber contacted with the compound
and up to four additional compounds and the follicular
epithelium of the corresponding at least one egg chamber
not contacted with the compound, contacting at least one
additional egg chamber according to step i) with the com-
pound but not the additional compound or compounds of
step ii) and step iii); and

35

v) determining whether there is a difference between the

follicular epithelium of the at least one additional egg

chamber of step iv) and the follicular epithelium of a cor-

responding at least one additional egg chamber not con-

tacted with the compound,

wherein the presence of a difference between the follicular
epithelium of the at least one additional egg chamber of
iv) and the follicular epithelium of the corresponding at
least one additional egg chamber not contacted with the
compound identifies the compound as an epithelial can-
cer drug candidate.

The present invention provides a process of producing an

40

45

50

epithelial cancer drug comprising:
1) obtaining at least one D. melanogaster egg chamber which

is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

55

i) contacting the at least one egg chamber with the com-

pound, and up to four additional compounds;

iii) determining whether there is a difference between the

follicular epithelium of the at least one egg chamber con- 60
tacted with the compound and up to four additional com-
pounds and the follicular epithelium of a corresponding at
least one egg chamber not contacted with the compound

and up to four additional compounds;

the at least one egg chamber contacted with the compound
and up to four additional compounds and the follicular

4

epithelium of the corresponding at least one egg chamber

not contacted with the compound, contacting at least one

additional egg chamber according to step 1) with the com-
pound but not the additional compound or compounds of
step i) and step iii); and

v) determining whether the there is a difference between the
follicular epithelium of the at least one additional egg
chamber of step iv) and the follicular epithelium of the
corresponding at least one additional egg chamber not
contacted with the compound, wherein the presence of a
difference between the follicular epithelium of the at least
one additional egg chamber of step iv) and the follicular
epithelium of the corresponding at least one additional egg
chamber not contacted with the compound identifies the
compound as an epithelial cancer drug; and

vi) producing the compound identified in step v), thereby
producing the epithelial cancer drug.

The present invention provides a process for preparing
information that identifies whether a compound is an epithe-
lial cancer drug candidate comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound;

iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and the follicular epithelium of
a corresponding at least one egg chamber not contacted
with the compound; and

iv) observing whether there is substantially more toxicity
among cells other than follicle cells of the at least one egg
chamber contacted with the compound than in the corre-
sponding at least one egg chamber not contacted with the
compound,

wherein the presence of a difference between the follicular
epithelium of the at least one egg chamber contacted with the
compound and the follicular epithelium of the corresponding
at least one egg chamber not contacted with the compound,
without the presence of substantially more toxicity among
cells other than follicle cells of the at least one egg chamber
contacted with the compound than in the corresponding at
least one egg chamber not contacted with the compound,
identifies the compound as an epithelial cancer drug candi-
date.

The present invention provides a process of producing an
epithelial cancer drug comprising:

i) preparing or obtaining a group of compounds to be
screened;

i1) performing a process of the invention for each compound
from the group of compounds to identify an epithelial
cancer drug candidate; and

iii) producing the compound identified in step ii), thereby
producing the epithelial cancer drug.

The present invention provides a process of preparing an
epithelial cancer drug comprising:

i) preparing or obtaining a group of compounds to be
screened;

i1) performing a process of the invention for each compound
from the group of compounds to identify an epithelial
cancer drug candidate;

iii) producing the compound identified in step ii), thereby
producing the epithelial cancer drug; and

iv) preparing the identified epithelial cancer drug candidate
for use in treating an epithelial cancer.
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The present invention provides novel drug screening pro-
cesses in D. melanogaster that overcome limitations of pre-
vious approaches.

The present invention provides a process for preparing
information that identifies a compound as capable of perturb-
ing the epithelium in a D. melanogaster comprising the steps
of:

1) obtaining a D. melanogaster which is genetically unmodi-
fied except that the D. melanogaster optionally comprises
at least one nucleotide sequence encoding a reporter
polypeptide operably linked to a promoter of an endog-
enous protein;

i1) contacting the D. melanogaster with the compound; and

iii) determining whether there is a difference between the
epithelium of the D. melanogaster ofii) and the epithelium
of a corresponding D. melanogaster not contacted with the
compound,

wherein the presence of a difference between the epithelium
of'the D. melanogaster contacted with the compound and the
epithelium of a corresponding D. melanogaster not contacted
with the compound identifies the compound as a compound
that is capable of perturbing the epithelium in a D. melano-
gaster.

Aspects of the present invention provide a process for
preparing information that identifies whether a compound is
an epithelial cancer drug candidate comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound; and

iii) determining whether there is a difference between the
follicular epithelium of the egg chamber contacted with the
compound and the follicular epithelium of an egg chamber
not contacted with the compound,

wherein the presence of a difference between the follicular

epithelium of an egg chamber contacted with the compound

and the follicular epithelium of a corresponding egg chamber
not contacted with the compound identifies the compound as
an epithelial cancer drug candidate.

Aspects of the present invention provide a process of pro-
ducing an epithelial cancer drug comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound;

iii) determining whether there is a difference between the
follicular epithelium of the egg chamber contacted with the
compound and the follicular epithelium of an egg chamber
not contacted with the compound, wherein the presence of
a difference between the follicular epithelium of an egg
chamber contacted with the compound and the follicular
epithelium of a corresponding egg chamber not contacted
with the compound identifies the compound as an epithe-
lial cancer drug; and

iv) producing the compound identified in step iii), thereby
producing the epithelial cancer drug.

Aspects of the present invention provide a process for
preparing information that identifies whether a compound is
an epithelial cancer drug candidate comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
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sequence encoding a reporter polypeptide operably linked

to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound, and up to
four additional compounds;

iii) determining whether there is a difference between folli-
cular epithelium of the egg chamber contacted with the
compound and up to four additional compounds and the
follicular epithelium of an egg chamber not contacted with
the compound and up to four additional compounds;

iv) if there is a difference between the follicular epithelium of
the egg chamber contacted with the compound and up to
four additional compounds and the follicular epithelium of
an egg chamber not contacted with the compound, contact-
ing at least one additional egg chamber according to step 1)
with the compound but not the additional compound or
compounds of step ii) and step iii); and

v) determining whether there is a difference between the
follicular epithelium of the egg chamber of step iv) and the
follicular epithelium of an egg chamber not contacted with
the compound,

wherein the presence of a difference between the follicular

epithelium of the egg chamber of iv) and the follicular epi-

thelium of an egg chamber not contacted with the compound
identifies the compound as an epithelial cancer drug candi-
date.

Aspects of the present invention provide a process of pro-
ducing an epithelial cancer drug comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound, and up to
four additional compounds;

iii) determining whether there is a difference between folli-
cular epithelium of the egg chamber contacted with the
compound and up to four additional compounds and the
follicular epithelium of an egg chamber not contacted with
the compound and up to four additional compounds;

iv) if there is a difference between the follicular epithelium of
the egg chamber contacted with the compound and up to
four additional compounds and the follicular epithelium of
an egg chamber not contacted with the compound, contact-
ing at least one additional egg chamber according to step 1)
with the compound but not the additional compound or
compounds of step ii) and step iii); and

v) determining whether the there is a difference between the
follicular epithelium of the egg chamber of step iv) and the
follicular epithelium of an egg chamber not contacted with
the compound, wherein the presence of a difference
between the follicular epithelium of the egg chamber of
step iv) and the follicular epithelium of a corresponding
egg chamber not contacted with the compound identifies
the compound as an epithelial cancer drug; and

vi) producing the compound identified in step v), thereby
producing the epithelial cancer drug.

Aspects of the present invention provide a process for
preparing information that identifies whether a compound is
an epithelial cancer drug candidate comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound;

iii) determining whether there is a difference between the
follicular epithelium of the egg chamber contacted with the
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compound and the follicular epithelium of an egg chamber
not contacted with the compound; and
iv) observing whether there is more toxicity among cells other
than follicle cells of the egg chamber contacted with the
compound than in the egg chamber not contacted with the
compound,
wherein the presence of a difference between the follicular
epithelium of an egg chamber contacted with the compound
and the follicular epithelium of a corresponding egg chamber
not contacted with the compound, without the presence of
substantially more toxicity among cells other than follicle
cells of the egg chamber contacted with the compound than in
the egg chamber not contacted with the compound, identifies
the compound as an epithelial cancer drug candidate.

DETAILED DESCRIPTION OF THE INVENTION

The present invention provides a process for preparing
information that identifies a compound as capable of perturb-
ing the epithelium in a D. melanogaster comprising the steps
of:

1) obtaining at least one D. melanogaster which is genetically
unmodified except that the D. melanogaster optionally
comprises at least one nucleotide sequence encoding a
reporter polypeptide operably linked to a promoter of an
endogenous protein;

i1) contacting the at least one D. melanogaster with the com-
pound; and

iii) determining whether there is a difference between the
epithelium of the at least one D. melanogaster ofii) and the
epithelium of a corresponding at least one D. melanogaster
not contacted with the compound,

wherein the presence of a difference between the epithelium

of the at least one D. melanogaster contacted with the com-

pound and the epithelium of a corresponding at least one D.

melanogaster not contacted with the compound identifies the

compound as a compound that is capable of perturbing the
epithelium in a D. melanogaster.

In some embodiments, the process further comprises iden-
tifying whether a compound that is capable of perturbing the
epithelium in a D. melanogaster specifically perturbs the
epithelium by determining whether there is a difference
between non-epithelial tissue of the at least one D. melano-
gaster contacted with the compound and the non-epithelial
tissue of a corresponding at least one D. melanogaster not
contacted with the compound, wherein when there is no dif-
ference between the non-epithelial tissue of the at least one D.
melanogaster contacted with the compound and the non-
epithelial tissue of a corresponding at least one D. melano-
gaster not contacted with the compound, the compound is
identified as a compound that specifically perturbs the epithe-
lium in a D. melanogaster.

In some embodiments, the at least one D. melanogaster
comprises at least one nucleotide sequence encoding a
reporter polypeptide operably linked to a promoter of an
endogenous protein, and the reporter polypeptide is part of a
fusion protein which comprises the endogenous protein.

In some embodiments, the endogenous protein is atypical
kinase C (aPKC), Par3, Par6, Cdc42, DE-Cadherin, Crumbs
(Crb), Stardust (Sdt), PATJ, Lin-7, beta-catenin, or Armadillo
(Arm).

In some embodiments, the endogenous protein is Par6.

In some embodiments, the at least one D. melanogaster is
an at least one D. melanogaster embryo.

In some embodiments, contacting the at least one D. mela-
nogaster embryo with the compound comprises injecting the
compound into the at least one D. melanogaster embryo.
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In some embodiments, the at least one D. melanogaster is
an at least one female D. melanogaster, and the epithelium is
the follicular epithelium of an egg chamber of the at least one
female D. melanogaster.

In some embodiments, a compound which perturbs or spe-
cifically perturbs the epithelium in a D. melanogaster is an
epithelial cancer drug candidate.

The present invention provides a process for preparing
information that identifies whether a compound is an epithe-
lial cancer drug candidate comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound; and

iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and the follicular epithelium of
a corresponding at least one egg chamber not contacted
with the compound,

wherein the presence of a difference between the follicular
epithelium of the at least one egg chamber contacted with the
compound and the follicular epithelium of a corresponding at
least one egg chamber not contacted with the compound
identifies the compound as an epithelial cancer drug candi-
date.

The present invention provides a process of producing an
epithelial cancer drug comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound;

iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and the follicular epithelium of
a corresponding at least one egg chamber not contacted
with the compound, wherein the presence of a difference
between the follicular epithelium of the at least one egg
chamber contacted with the compound and the follicular
epithelium of the corresponding at least one egg chamber
not contacted with the compound identifies the compound
as an epithelial cancer drug; and

iv) producing the compound identified in step iii), thereby
producing the epithelial cancer drug.

Insome embodiments, the at least one D. melanogaster egg
chamber comprises at least one nucleotide sequence encod-
ing a reporter polypeptide operably linked to a promoter of an
endogenous protein, and the reporter polypeptide is part of a
fusion protein which comprises the endogenous protein.

In some embodiments, the endogenous protein is atypical
kinase C (aPKC), Par3, Par6, Cdc42, DE-Cadherin, Crumbs
(Crb), Stardust (Sdt), PATJ, Lin-7, beta-catenin, or Armadillo
(Arm).

In some embodiments, the endogenous protein is Par6.

In some embodiments, the difference between the follicu-
lar epithelium of the at least one egg chamber contacted with
the compound and the follicular epithelium of the corre-
sponding at least one egg chamber not contacted with the
compound is altered expression of the fusion protein in the
follicular epithelium.

In some embodiments, altered expression of the fusion
protein comprises increased expression of the fusion protein
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in the follicular epithelium of the at least one egg chamber

contacted with the compound compared to the follicular epi-

thelium of the corresponding at least one egg chamber not
contacted with the compound.

In some embodiments, altered expression of the fusion
protein comprises decreased expression of the fusion protein
in the follicular epithelium of the at least one egg chamber
contacted with the compound compared to the follicular epi-
thelium of the corresponding at least one egg chamber not
contacted with the compound.

In some embodiments, altered expression of the fusion
protein comprises a different localization of the fusion pro-
tein within follicle epithelial cells of the at least one egg
chamber contacted with the compound compared to follicle
epithelial cells of the corresponding at least one egg chamber
not contacted with the compound.

In some embodiments, there is proportionally less local-
ization of the fusion protein at the apical side of the follicle
epithelial cells of the at least one egg chamber contacted with
the compound compared to the follicle epithelial cells of the
corresponding at least one egg chamber not contacted with
the compound.

In some embodiments, altered expression of the fusion
protein comprises a different location of protein production
and/or post-transcriptional modification of the fusion protein
in the follicular epithelium of the at least one egg chamber
contacted with the compound compared to the follicular epi-
thelium of the corresponding at least one egg chamber not
contacted with the compound.

In some embodiments, the difference between the follicu-
lar epithelium of the at least one egg chamber contacted with
the compound and the follicular epithelium of the corre-
sponding at least one egg chamber not contacted with the
compound is altered architecture of the follicular epithelium
of'the at least one egg chamber contacted with the compound
compared to the follicular epithelium of the corresponding at
least one egg chamber not contacted with the compound.

In some embodiments, the altered architecture comprises
multilayering of follicle cells.

In some embodiments, the altered architecture comprises a
change in the shape of a subtype of follicle cells.

In some embodiments, the difference between the follicu-
lar epithelium of the at least one egg chamber contacted with
the compound and the follicular epithelium of the corre-
sponding at least one egg chamber not contacted with the
compound is altered migration of a subtype of follicle cells
within the follicular epithelium of the at least one egg cham-
ber contacted with the compound compared to the same sub-
type of follicle cells within the follicular epithelium of the
corresponding at least one egg chamber not contacted with
the compound.

In some embodiments, the subtype of follicle cells is
selected from the group consisting of border cells, stretch
cells, polar cells, and centripetal cells.

The present invention provides a process for preparing
information that identifies whether a compound is an epithe-
lial cancer drug candidate comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound, and up to four additional compounds;

iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and up to four additional com-
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pounds and the follicular epithelium of a corresponding at

least one egg chamber not contacted with the compound

and up to four additional compounds;

iv) if there is a difference between the follicular epithelium of
the at least one egg chamber contacted with the compound
and up to four additional compounds and the follicular
epithelium of the corresponding at least one egg chamber
not contacted with the compound, contacting at least one
additional egg chamber according to step 1) with the com-
pound but not the additional compound or compounds of
step i) and step iii); and

v) determining whether there is a difference between the
follicular epithelium of the at least one additional egg
chamber of step iv) and the follicular epithelium of a cor-
responding at least one additional egg chamber not con-
tacted with the compound,
wherein the presence of a difference between the follicular

epithelium of the at least one additional egg chamber of
iv) and the follicular epithelium of the corresponding at
least one additional egg chamber not contacted with the
compound identifies the compound as an epithelial can-
cer drug candidate.

The present invention provides a process of producing an
epithelial cancer drug comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound, and up to four additional compounds;

iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and up to four additional com-
pounds and the follicular epithelium of a corresponding at
least one egg chamber not contacted with the compound
and up to four additional compounds;

iv) if there is a difference between the follicular epithelium of
the at least one egg chamber contacted with the compound
and up to four additional compounds and the follicular
epithelium of the corresponding at least one egg chamber
not contacted with the compound, contacting at least one
additional egg chamber according to step 1) with the com-
pound but not the additional compound or compounds of
step i) and step iii); and

v) determining whether the there is a difference between the
follicular epithelium of the at least one additional egg
chamber of step iv) and the follicular epithelium of the
corresponding at least one additional egg chamber not
contacted with the compound, wherein the presence of a
difference between the follicular epithelium of the at least
one additional egg chamber of step iv) and the follicular
epithelium of the corresponding at least one additional egg
chamber not contacted with the compound identifies the
compound as an epithelial cancer drug; and

vi) producing the compound identified in step v), thereby
producing the epithelial cancer drug.

The present invention provides a process for preparing
information that identifies whether a compound is an epithe-
lial cancer drug candidate comprising:

1) obtaining at least one D. melanogaster egg chamber which
is genetically unmodified except that the at least one D.
melanogaster egg chamber optionally comprises at least
one nucleotide sequence encoding a reporter polypeptide
operably linked to a promoter of an endogenous protein;

i) contacting the at least one egg chamber with the com-
pound;
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iii) determining whether there is a difference between the
follicular epithelium of the at least one egg chamber con-
tacted with the compound and the follicular epithelium of
a corresponding at least one egg chamber not contacted
with the compound; and

iv) observing whether there is substantially more toxicity
among cells other than follicle cells of the at least one egg
chamber contacted with the compound than in the corre-
sponding at least one egg chamber not contacted with the
compound,

wherein the presence of a difference between the follicular
epithelium of the at least one egg chamber contacted with the
compound and the follicular epithelium of the corresponding
at least one egg chamber not contacted with the compound,
without the presence of substantially more toxicity among
cells other than follicle cells of the at least one egg chamber
contacted with the compound than in the corresponding at
least one egg chamber not contacted with the compound,
identifies the compound as an epithelial cancer drug candi-
date.

In some embodiments, the presence of substantially more
toxicity is observed in all cells other than follicle cells of the
at least one egg chamber.

In some embodiments, the presence of substantially more
toxicity is observed in one or more nurse cells of the at least
one egg chamber.

In some embodiments, the presence of substantially more
toxicity is observed in the oocyte of the at least one egg
chamber.

In some embodiments, toxicity is determined by morphol-
ogy.

In some embodiments, toxicity is increased cell death.

In some embodiments, the presence of more cell death is
due to apoptosis.

In some embodiments, the presence of more cell death is
due to necrosis.

In some embodiments, 10 to 30 D. melanogaster egg
chambers are obtained and contacted with the compound.

In some embodiments, about 10, 15, 20, 25, or 30 D.
melanogaster egg chambers are obtained and contacted with
the compound.

In some embodiments, at least 10, 15, 20, 25, or 30 D.
melanogaster egg chambers are obtained and contacted with
each compound.

In some embodiments, 20 D. melanogaster egg chambers
are obtained and contacted with the compound.

The present invention provides a process of producing an
epithelial cancer drug comprising:

i) preparing or obtaining a group of compounds to be
screened;

i1) performing a process of the invention for each compound
from the group of compounds to identify an epithelial
cancer drug candidate; and

iii) producing the compound identified in step ii), thereby
producing the epithelial cancer drug.

The present invention provides a process of preparing an
epithelial cancer drug comprising:

i) preparing or obtaining a group of compounds to be
screened;

i1) performing a process of the invention for each compound
from the group of compounds to identify an epithelial
cancer drug candidate;

iii) producing the compound identified in step ii), thereby
producing the epithelial cancer drug; and

iv) preparing the identified epithelial cancer drug candidate
for use in treating an epithelial cancer.
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In some embodiments, a process of the invention is per-
formed for each compound in at least one well of a microwell
plate, wherein the microwell plate has multiple wells such
that a process of the invention may be performed for more
than one compound from the group of compounds using the
microwell plate.

In some embodiments, a process of the invention is per-
formed for more than one compound from the group of com-
pounds using the microwell plate.

In some embodiments, 10 to 30 D. melanogaster egg
chambers are obtained and contacted with each compound.

In some embodiments, about 10, 15, 20, 25, or 30 D.
melanogaster egg chambers are obtained and contacted with
each compound.

In some embodiments, at least 10, 15, 20, 25, or 30 D.
melanogaster egg chambers are obtained and contacted with
each compound.

In some embodiments, 20 D. melanogaster egg chambers
are obtained and contacted with each compound.

The present invention provides a process for preparing
information that identifies a compound as capable of perturb-
ing the epithelium in a D. melanogaster comprising the steps
of:

1) obtaining a D. melanogaster which is genetically unmodi-
fied except that the D. melanogaster optionally comprises
at least one nucleotide sequence encoding a reporter
polypeptide operably linked to a promoter of an endog-
enous protein;

i1) contacting the D. melanogaster with the compound; and

iii) determining whether there is a difference between the
epithelium ofthe D. melanogaster ofii) and the epithelium
of'a corresponding D. melanogaster not contacted with the
compound,

wherein the presence of a difference between the epithelium
of'the D. melanogaster contacted with the compound and the
epithelium of a corresponding D. melanogaster not contacted
with the compound identifies the compound as a compound
that is capable of perturbing the epithelium in a D. melano-
gaster.

In some embodiments the process further comprises iden-
tifying whether a compound that is capable of perturbing the
epithelium in a D. melanogaster specifically perturbs the
epithelium by determining whether there is a difference
between non-epithelial tissue of the D. melanogaster con-
tacted with the compound and the non-epithelial tissue of a
corresponding D. melanogaster not contacted with the com-
pound, wherein when there is no difference between the non-
epithelial tissue of the D. melanogaster contacted with the
compound and the non-epithelial tissue of a corresponding D.
melanogaster not contacted with the compound, the com-
pound is identified as a compound that specifically perturbs
the epithelium in a D. melanogaster.

In some embodiments, the D. melanogaster comprises at
least one nucleotide sequence encoding a reporter polypep-
tide operably linked to a promoter of an endogenous protein,
and the reporter polypeptide is part of a fusion protein which
comprises the endogenous protein.

In some embodiments, the endogenous protein is atypical
kinase C (aPKC), Par3, Par6, Cdc42, DE-Cadherin, Crumbs
(Crb), Stardust (Sdt), PATJ, Lin-7, beta-catenin, or Armadillo
(Arm).

In some embodiments, the endogenous protein is Par6.

In some embodiments, the D. melanogaster is a D. mela-
nogaster embryo.

In some embodiments, contacting the D. melanogaster
embryo with the compound comprises injecting the com-
pound into the D. melanogaster embryo.
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In some embodiments, the D. melanogaster is a female D.
melanogaster, and the epithelium is the follicular epithelium
of an egg chamber of the female D. melanogaster.

In some embodiments, a compound which perturbs or spe-
cifically perturbs the epithelium in a D. melanogaster is an
epithelial cancer drug candidate.

Aspects of the present invention provide a process for
preparing information that identifies whether a compound is
an epithelial cancer drug candidate comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound; and

iii) determining whether there is a difference between the
follicular epithelium of the egg chamber contacted with the
compound and the follicular epithelium of an egg chamber
not contacted with the compound,

wherein the presence of a difference between the follicular

epithelium of an egg chamber contacted with the compound

and the follicular epithelium of a corresponding egg chamber
not contacted with the compound identifies the compound as
an epithelial cancer drug candidate.

Aspects of the present invention provide a process of pro-
ducing an epithelial cancer drug comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound;

iii) determining whether there is a difference between the
follicular epithelium of the egg chamber contacted with the
compound and the follicular epithelium of an egg chamber
not contacted with the compound, wherein the presence of
a difference between the follicular epithelium of an egg
chamber contacted with the compound and the follicular
epithelium of a corresponding egg chamber not contacted
with the compound identifies the compound as an epithe-
lial cancer drug; and

iv) producing the compound identified in step iii), thereby
producing the epithelial cancer drug.

In some embodiments, the D. melanogaster egg chamber
comprises at least one nucleotide sequence encoding a
reporter polypeptide operably linked to a promoter of an
endogenous protein, and the reporter polypeptide is part of a
fusion protein which comprises the endogenous protein.

In some embodiments, the endogenous protein is atypical
kinase C (aPKC), Par3, Part, Cdc42, DE-Cadherin, Crumbs
(Crb), Stardust (Sdt), PATJ, Lin-7, beta-catenin, or Armadillo
(Arm).

In some embodiments, the endogenous protein is Par6.

In some embodiments, the difference between the follicu-
lar epithelium of an egg chamber contacted with the com-
pound and the follicular epithelium of a corresponding egg
chamber not contacted with the compound is altered expres-
sion of the fusion protein in follicular epithelium.

In some embodiments, altered expression of the fusion
protein comprises increased expression of the fusion protein
in follicular epithelium of the egg chamber contacted with the
compound compared to the follicular epithelium of a corre-
sponding egg chamber not contacted with the compound.

In some embodiments, altered expression of the fusion
protein comprises decreased expression of the fusion protein
in follicular epithelium of the egg chamber contacted with the
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compound compared to follicular epithelium of a correspond-

ing egg chamber not contacted with the compound.

In some embodiments, altered expression of the fusion
protein comprises a different localization of the fusion pro-
tein within follicle epithelial cells of the egg chamber con-
tacted with the compound compared to follicle epithelial cells
of'a corresponding egg chamber not contacted with the com-
pound.

In some embodiments, there is proportionally less local-
ization of the fusion protein at the apical side of the follicle
epithelial cells of the egg chamber contacted with the com-
pound compared to follicle epithelial cells of a corresponding
egg chamber not contacted with the compound.

In some embodiments, altered expression of the fusion
protein comprises a different location of protein production
and/or post-transcriptional modification of the fusion protein
in the follicular epithelium of the egg chamber contacted with
the compound compared to the follicular epithelium of a
corresponding egg chamber not contacted with the com-
pound.

In some embodiments, the difference between the follicu-
lar epithelium of an egg chamber contacted with the com-
pound and the follicular epithelium of an egg chamber not
contacted with the compound is altered architecture of the
follicular epithelium compared to the follicular epithelium a
corresponding egg chamber not contacted with the com-
pound.

In some embodiments, the altered architecture comprises
multilayering of follicle cells.

In some embodiments, the altered architecture comprises a
change in the shape of a subtype of follicle cells.

In some embodiments, the difference between the follicu-
lar epithelium of an egg chamber contacted with the com-
pound and the follicular epithelium of an egg chamber not
contacted with the compound is altered migration of a sub-
type of follicle cells within the follicular epithelium com-
pared to the same subtype of follicle cells within the follicular
epithelium an egg chamber not contacted with the compound.

In some embodiments, the subtype of follicle cells is
selected from the group consisting of border cells, stretch
cells, polar cells, and centripetal cells.

Aspects of the present invention provide a process for
preparing information that identifies whether a compound is
an epithelial cancer drug candidate comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound, and up to
four additional compounds;

iii) determining whether there is a difference between folli-
cular epithelium of the egg chamber contacted with the
compound and up to four additional compounds and the
follicular epithelium of an egg chamber not contacted with
the compound and up to four additional compounds;

iv) if there is a difference between the follicular epithelium of
the egg chamber contacted with the compound and up to
four additional compounds and the follicular epithelium of
an egg chamber not contacted with the compound, contact-
ing at least one additional egg chamber according to step 1)
with the compound but not the additional compound or
compounds of step ii) and step iii); and

v) determining whether there is a difference between the
follicular epithelium of the egg chamber of step iv) and the
follicular epithelium of an egg chamber not contacted with
the compound,
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wherein the presence of a difference between the follicular

epithelium of the egg chamber of iv) and the follicular epi-

thelium of an egg chamber not contacted with the compound
identifies the compound as an epithelial cancer drug candi-
date.

Aspects of the present invention provide a process of pro-
ducing an epithelial cancer drug comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound, and up to
four additional compounds;

iii) determining whether there is a difference between folli-
cular epithelium of the egg chamber contacted with the
compound and up to four additional compounds and the
follicular epithelium of an egg chamber not contacted with
the compound and up to four additional compounds;

iv) if there is a difference between the follicular epithelium of
the egg chamber contacted with the compound and up to
four additional compounds and the follicular epithelium of
an egg chamber not contacted with the compound, contact-
ing at least one additional egg chamber according to step 1)
with the compound but not the additional compound or
compounds of step ii) and step iii); and

v) determining whether the there is a difference between the
follicular epithelium of the egg chamber of step iv) and the
follicular epithelium of an egg chamber not contacted with
the compound, wherein the presence of a difference
between the follicular epithelium of the egg chamber of
step iv) and the follicular epithelium of a corresponding
egg chamber not contacted with the compound identifies
the compound as an epithelial cancer drug; and
vi) producing the compound identified in step v), thereby

producing the epithelial cancer drug.

Aspects of the present invention provide a process for
preparing information that identifies whether a compound is
an epithelial cancer drug candidate comprising:

1) obtaining a D. melanogaster egg chamber which is geneti-
cally unmodified except that the D. melanogaster egg
chamber optionally comprises at least one nucleotide
sequence encoding a reporter polypeptide operably linked
to a promoter of an endogenous protein;

i1) contacting the egg chamber with the compound;

iii) determining whether there is a difference between the
follicular epithelium of the egg chamber contacted with the
compound and the follicular epithelium of an egg chamber
not contacted with the compound; and

iv) observing whether there is more toxicity among cells other
than follicle cells of the egg chamber contacted with the
compound than in the egg chamber not contacted with the
compound,

wherein the presence of a difference between the follicular
epithelium of an egg chamber contacted with the compound
and the follicular epithelium of a corresponding egg chamber
not contacted with the compound, without the presence of
substantially more toxicity among cells other than follicle
cells of the egg chamber contacted with the compound than in
the egg chamber not contacted with the compound, identifies
the compound as an epithelial cancer drug candidate.

In some embodiments, the presence of more toxicity is
observed in all cells other than follicle cells of the egg cham-
ber.

In some embodiments, the presence of more toxicity is
observed in one or more nurse cells of the egg chamber.
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In some embodiments, the presence of more toxicity is
observed in the oocyte of the egg chamber.

In some embodiments, toxicity is determined by morphol-
ogy.

In some embodiments, toxicity is increased cell death.

In some embodiments, the presence of more cell death is
due to apoptosis.

In some embodiments, the presence of more cell death is
due to necrosis.

Each embodiment disclosed herein is contemplated as
being applicable to each of the other disclosed embodiments.
Thus, all combinations of the various elements described
herein are within the scope of the invention.

It is understood that where a parameter range is provided,
all integers within that range, and tenths thereof, are also
provided by the invention. For example, “0.2-5 mg/kg/day” is
a disclosure of 0.2 mg/kg/day, 0.3 mg/kg/day, 0.4 mg/kg/day,
0.5 mg/kg/day, 0.6 mg/kg/day etc. up to 5.0 mg/kg/day.
Terms

As used herein, and unless stated otherwise, each of the
following terms shall have the definition set forth below.

As used herein, “about” in the context of a numerical value
or range means+10% of the numerical value or range recited
or claimed, unless the context requires a more limited range.

As used herein, a “cancer drug candidate” is a compound
which is identified to produce a difference in a D. melano-
gaster which has been contacted with the compound, com-
pared to a D. melanogaster which has not been contacted with
the compound.

As used herein, “epithelial cancer” means a carcinoma. A
carcinoma is a cancer derived from epithelial cells. Subtypes
of carcinomas include but are not limited to adenocarcinoma,
squamous cell carcinoma, adenosquamous carcinoma, ana-
plastic carcinoma, large cell carcinoma, small cell carcinoma,
giant cell carcinoma, spindle cell carcinoma, sarcomatoid
carcinoma, pleomorphic carcinoma, carcinosarcoma, pulmo-
nary blastoma, basal cell carcinoma, linitis plastica, vipoma,
cholangiocarcinoma, hepatocellular carcinoma, adenoid cys-
tic carcinoma, renal cell carcinoma, adnexal and skin append-
age neoplasms, mucoepidermoid neoplasms, and acinar cell
neoplasms. The term carcinoma encompasses lung cancers,
liver cancers, ovarian cancers, brain cancers, breast cancers,
prostate cancers, colon cancers, pancreatic cancers, and brain
cancers, of epithelial origin.

As used herein, “D. melanogaster” refers to an insect or
insects as well as to parts of the insect belonging to the species
Drosophila melanogaster, without regard to the developmen-
tal stage thereof and including, embryos (eggs), larvae,
pupae, and mature adult flies of the insect, unless a specific
developmental stage or a specific part is specified.

As used herein in regard to cell and tissue function, to
“perturb” means to alter an aspect of the normal cell and
tissue function of an organism, including but not limited to the
embryonic development of a D. melanogaster, the develop-
ment of an epithelium within a D. melanogaster, the devel-
opment of a structure or tissue within a D. melanogaster such
as an egg chamber of a D. melanogaster, or the development
of'an epithelium within a part of a D. melanogaster, such as an
egg chamber. To perturb cell and tissue function of an epithe-
lium, may mean to alter the normal growth, behavior, or
morphology of a cell or the progeny thereof that is within a
developing epithelium, and/or to alter the normal interaction
or arrangement of cells or the progeny thereof that are within
a developing epithelium, and/or to alter the normal growth,
behavior, or morphology of a developing epithelium. To “per-
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turb the epithelium” means to alter an aspect of a normal
epithelial cell’s function or of an epithelial tissue function in
an organism or a part thereof.

As used herein, “epithelium” refers to tissue that lines the
cavities and surfaces of an organism’s body, and also form
many glands. Types of D. melanogaster epitheliums include
but are not limited to the follicular epithelium of the egg
chamber, and the blastoderm epithelium, foregut epithelium,
hindgut epithelium, neuroectodermal endothelium, sub-
perineurium and peripheral glia, gonadal sheet, dorsal vessel,
salivary glands, and malpighian tubules of the embryo.

As used herein, “follicular epithelium” or “follicle cell
epithelium” means the somatic monolayer which surrounds
the germ cells of a Drosophila melanogaster egg chamber.
The follicular epithelium produces yolk and eggshell compo-
nents of the egg, and also participates in signaling events with
the germ cells that help determine future embryonic axes
(Horne-Badovinac and Bilder, 2005).

Asused herein, “follicle cell” means a cell which is part of,
or derived from the follicular epithelium.

As used herein, “label” means a substance which may be
introduced into a living or non-living cell such that it allows
for the specific detection of a protein within the cell by any
technique known in the art. The label may comprise a portion
that is capable of binding to another protein, and a portion that
is a marker. In some aspects of the invention, the portion that
is capable of binding to another protein is attached to the
marker by a covalent bond.

As used herein, a “marker” may be any molecule that
provides an identifiable signal within a cell, or that facilitates
the determination of the expression or location of a protein in
a cell by any technique known in the art. Non-limiting
examples of markers are fluorescent dyes, phosphorescent
dyes, quantum dots, and reporter polypeptides.

As used herein, a “reporter polypeptide” is a protein or
oligopeptide that provides an identifiable signal within a cell,
orwhich is capable of being specifically detected within a cell
by any technique known in the art. The cell may be alive or
dead. Examples of reporter polypeptides include but are not
limited to streptavidin, beta-galactosidase, epitope tags, fluo-
rescent proteins, luminescent proteins and chromogenic
enzymes such as horseradish peroxidase.

Asused herein, an “epitope tag” is an amino acid sequence
for which antibodies with suitable specificity and affinity
have been generated, or may be generated.

As used herein, “altered expression” means having an
amount or localization of a protein in a cell which is or was
contacted with at least one compound, or the progeny thereof,
compared to amount of localization of the protein in a corre-
sponding untreated cell, or the progeny thereof. Altered
expression of a protein may be increased expression of the
protein, decreased expression of the protein, or a different
localization of the protein within a cell or the progeny of the
cell that is or has been contacted with at least one compound
compared to a corresponding untreated cell or the progeny
thereof. Altered expression may also be a different location of
expression of the protein within a group of cells or a tissue in
aD. melanogaster which is or has been contacted with at least
one compound, compared to a corresponding group of cells or
tissue in an untreated D. melanogaster, for example, within
the follicular epithelium of an egg chamber of a D. melano-
gaster.

As used herein, “altered architecture” means a different
number, shape, and/or arrangement of cells within a group of
cells or a tissue of a D. melanogaster which is or has been
contacted with at least one compound compared to a corre-
sponding group of cells or tissue in an untreated D. melano-
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gaster. In one non-limiting example, altered architecture may
be the multilayering of cells in a D. melanogaster which has
been contacted with a compound in a location where the
corresponding cells an untreated D. melanogaster form a
monolayer.

As used herein, “incubation medium” means growth
medium which contains a compound with which a D. mela-
nogaster egg chamber will be contacted and/or is being con-
tacted and/or was contacted.

As used herein, a “fluorophore” is a molecule which
absorbs electromagnetic energy at one wavelength and re-
emits energy at another wavelength. A fluorophore may be a
molecule or part of a molecule including fluorescent dyes and
proteins.

Labels, Markers, and Reporter Polypeptides

Aspects of the invention relate to the detection of a labeled
protein or a fusion protein within a D. melanogaster. The
label may be used to specifically detect the presence and/or
the amount and/or the localization of any endogenous protein
which is expressed in the epithelium of a D. melanogaster.
The label may also be used to detect the presence of a fusion
protein which is expressed in the epithelium of a D. melano-
gaster. The fusion protein may comprise amino acids in the
sequence of the amino acid sequence of an endogenous pro-
tein melanogaster and the amino acid sequence of a reporter
polypeptide. In some embodiments, the protein which is
expressed in the epithelium of a wild-type D. melanogaster is
atypical kinase C (aPKC), Par3, Par6, Cdc42, DE-Cadherin,
Crumbs (Crb), Stardust (Sdt), PATj, Lin-7, beta-catenin, or
Armadillo (Arm). In some embodiments which comprise a
label, the protein to which the label binds is Par6. In some
embodiments which comprise a fusion protein, the fusion
protein comprises amino acids in the amino acid sequence of
Par6 and the amino acid sequence of a reporter polypeptide.
The label may comprise a portion that is capable of binding to
a protein or fusion protein, and a marker. The portion of the
label which is capable of binding to a protein or fusion protein
may be covalently attached to the marker.

One of skill in the art will understand that there may be
more than one isoform for each of atypical kinase C (aPKC),
Par3, Par6, Cdc42, DE-Cadherin, Crumbs (Crb), Stardust
(Sdt), PATj, Lin-7, beta-catenin, or Armadillo (Arm), and that
any isoform of one of these proteins may be used in accor-
dance with embodiments of the invention. Non-limiting
examples of atypical kinase C (aPKC), Par3, Par6, Cdc42,
DE-Cadherin, Crumbs (Crb), Stardust (Sdt), PAT]j, Lin-7,
Armadillo (Arm) and beta-catenin isoform amino acid
sequences are set forth as SEQ ID NO:1, SEQ ID NO:2, SEQ
ID NO:3, SEQID NO:4, SEQ ID NO:5, SEQ ID NO:6, SEQ
IDNO:7,SEQ ID NO:8, SEQ ID NO:9, SEQ ID NO: 12, and
SEQ ID NO: 13, respectively.

In some embodiments which comprise a label, the label
comprises a marker which is a fluorophore. Non-limiting
examples of fluorophores include fluorescent dyes, phospho-
rescent dyes, quantum dots, xanthene derivatives, cyanine
derivatives, naphthalene derivatives, coumarin derivatives,
oxadiaxol derivatives, pyrene derivatives, acridine deriva-
tives, arylmethine derivatives, tetrapyrrole derivatives. Xan-
thene derivatives include but are not limited to fluorescein,
rhodamine, Oregon green, eosin, Texas red, and Cal Fluor
dyes. Cyanine derivatives include but are not limited to cya-
nine, indocarbocyanine, oxacarbocyanine, thiacarbocyanine,
merocyanine, and Quasar dyes. Naphthalene derivatives
include but are not limited to dansyl and prodan derivatives.
Ozxadiazole derivatives include but are not limited to pyridy-
loxazol, nitrobenzoxadiazole and benzoxadiazole. A non-
limiting example of a pyrene derivative is cascade blue. Oxa-
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dine derivatives include but are not limited to Nile red, Nile
blue, cresyl violet, and oxazine 170. Acridine derivatives
include but are not limited to proflavin, acridine orange, and
acridine yellow. Arylmethine derivatives include but are not
limited to auramine, crystal violet, and malachite green. Tet-
rapyrrole derivatives include but are not limited to porphin,
phtalocyanine and bilirubin.

In some embodiments which comprise a label and a fusion
protein, the label may comprise a portion that binds to the
fusion protein and a marker. For instance, the fusion protein
may comprise an epitope tag to which the label binds,
wherein the label comprises an antibody fragment that binds
to the epitope tag. In one embodiment, the fusion protein
comprises streptavidin, and the portion of the label which
binds to the fusion protein is biotin.

In some embodiments, the label comprises a marker which
is a reporter polypeptide.

In aspects of the invention which comprise a fusion protein
or a label which comprises a reporter polypeptide, the
reporter polypeptide may be an epitope tag, a fluorescent
protein, a luminescent protein, a chromogenic enzyme,
streptavidin, beta-galactosidase, or any other reporter
polypeptide as defined herein.

Examples of epitope tags include but are not limited to
V5-tag, Myc-tag, HA-tag, FL.AG-tag, GST-tag, and His-tags.
Additional examples of epitope tags are described in the
following references: Huang and Honda, CED: a conforma-
tional epitope database. BMC Immunology 7:7 biomedcen-
tral.com/1471-2172/7/7#B1. Retrieved Feb. 16,2011 (2006);
and Walker and Rapley, Molecular biomethods handbook.
Pg. 467 (Humana Press, 2008). These references in their
entireties are hereby incorporated by reference into this appli-
cation. In some embodiments of the invention a label com-
prising an antibody or an antibody fragment is used to detect
the localization and/or expression of a fusion protein which
comprises an epitope tag.

Fluorescent proteins will be well known to one skilled in
the art, and include but are not limited to GFP, AcGFP, EGFP,
TagGFP, EBFP, EBFP2, Asurite, mCFP, mKeima-Red,
Azami Green, YagYFP, YFP, Topaz, mCitrine, Kusabira
Orange, mOrange, mKO, TagGFP, RFP, DsRed, DsRed2,
mstrawberry, mRFP1, mCherry, and, mRaspberry. Examples
of luminescent proteins include but are not limited to
enzymes which may catalyze a reaction that emits light, such
as luciferase. Examples of chromogenic enzymes include but
are not limited to horseradish peroxidase and alkaline phos-
phatase.

General techniques and compositions for detecting and/or
observing and/or analyzing labels and/or fusion proteins
which are useful in the present invention are described in the
following references: Tsien et al., Fluorophores for confocal
microscopy. Handbook of biological confocal microscopy.
New York: Plenum Press, 1995; Rietdorf, Mocroscopic tech-
niques. Advances in Biochemical Engineering/Biotechnol-
ogy. Berlin: Springer 2005; Lakowicz, J R, Principles of
fluorescence spectroscopy (3" ed.). Springer, 2006. These
references in their entireties are hereby incorporated by ref-
erence into this application.

Injection of Compounds

Injected D. melanogaster embryos may be used to identify
whether a compound is biologically active and/or a cancer
drug candidate. In some embodiments, a compound that has
biological activity perturbs the epithelium in a D. melano-
gaster. Unlabeled embryos or genetically modified embryos
may be used. Use of a D. melanogaster embryo to test a
compound for biological activity may comprise steps related
to culturing D. melanogaster, embryo laying, embryo har-
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vesting, embryo alignment, embryo injection, and embryo

analysis to determine whether there is at least one difference

between an embryo that has been injected with the compound
and a embryo that has not been injected with the compound.

General techniques useful for the culture and preparation of

Drosophila include those described in the following refer-

ences: Ashburner et al., Drosophila. A laboratory handbook.

1989, Cold Spring Harbor Laboratory Press, ISBN 0-87969-

321-5, and Sullivan et al., ed., Drosophila Protocols. 2000,

Cold Spring Harbor Laboratory Press, ISBN 978-

087969586-6. These references in their entireties are hereby

incorporated by reference into this application.

Fly Culture
In aspects of the invention which relate to fly culture and

the injection of a compound into an embryo, at least one D.

melanogaster adult female fly may be used to make a laying

pot for embryo harvesting. The laying pot comprises a laying
substrate plate. The D. melanogaster adult female fly may be

2-3 days old, 2-5 days old, or 2, 3, 4, or 5 days old. In some

embodiments, it is necessary to wait until the D. melano-

gaster adult female fly has adapted to laying pot before col-
lecting embryos. It may be necessary to wait at least 24 hours,
or 24, 30, 36, 42, or 48 hours.

Embryo Laying
On the same day that at least one embryo is injected with a

compound or compounds, the existing substrate plate is

replaced with a new laying substrate plate in the laying pot,
and the D. melanogaster adult female fly is given a period of
time to lay retained, overdeveloped eggs. In some embodi-

ments, the period of time given may be 1, 1.5, 2, 2.5, or 3

hours. The laying substrate plate containing overdeveloped

eggs is then removed from the laying pot and incubated. The
laying substrate plate may be incubated at a temperature of

20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30° C. The laying

substrate plate may be incubated for 45, 50, 55, 60, 65, 70,75,

80, 85, or 90 minutes. In some embodiments, the laying

substrate plate may be incubated for longer than 90 minutes.

Embryo Harvesting and Alignment
Some embodiments of the invention which encompass D.

melanogaster embryo harvesting may comprise the steps of:

i) placing a basket strainer in a petri dish filled with 0.1%
Tween-20/H,0;

i1) harvesting the embryos from the laying substrate plate with
a brush wet with 0.1% Tween-20/H,0, and adding them to
the basket strainer;

iii) replacing the 0.1% Tween-20/H,O from the petri dish,
with a dechorionation agent to remove the chorions of the
embryos;

iv) monitoring the dechorionation under a microscope;

v) replacing the dechorionation agent with H,O;

vi) washing the embryos by replacing the H,O with new H,O;

vii) drying the bottom of the basket;

viil) removing the embryos with a spatula;

ix) placing the embryos on a piece of agar;

x) aligning the embryos;

xi) preparing a slide with adhesive, and adhering the aligned
embryos to the adhesive by inverting the slide over the
embryos; and

xii) desiccating the embryos in a petri dish filled with silica
gel.

Non-limiting examples of dechorionation agents which
may be used in steps iii) and iv) are 25%, 30%, 35%, 40%,
45%, or 50% bleach in water. It will be understand that “H,O”
as used in steps 1) to xii) hereinabove may include H,O that
comprises salts and/or buffers. In some embodiments, step vi)
may be repeated 1, 2, 3, 4, 5, or 6 times, or more. In some
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embodiments, in the embryos of step x) may be aligned with
their posterior poles in the same direction.
Injection of Embryos

Some embodiments of the invention which relate to inject-
ing a compound into a D. melanogaster embryo may com-
prise the steps of:

1) filling a needle with a solution comprising the compound;

ii) creating an opening at the tip of the needle;

iii) adjusting the drop size exiting the needle to a desired
amount using a graticule; and

iv) injecting the embryo through the posterior pole.

The desired amount of step iii) may be 50 to 500 pL, or
about 50, 100, 150, 200, 250, 300, 350, 400, 450, or 500 pL.
In some embodiments the desired amount is 420 pL.
Analysis

In some embodiments in which the embryo is not labeled
and does not express a fusion protein, differences in embryos
injected with a compound compared to embryos not injected
with the compound may be determined by light microscopy.
If embryos which are labeled or that express a fusion protein
are used, the label or fusion protein may be observed by
appropriate methodologies including but not limited to fluo-
rescent and confocal microscopy. After an embryo is injected
with a compound, the embryo may be processed for analysis
using standard procedures. Which procedure is performed
will depend on the label used or the fusion protein expressed
in the embryo. In some embodiments of the invention, the
embryo is incubated, stained, or otherwise contacted with a
label, such that the label becomes attached to a protein within
the embryo, before analysis of the embryo is performed.

Embryos may be observed for development and death. The
embryos may be observed for 1-12 h. In some embodiments,
the embryos are observed for 1,1.5,2,2.5,3,3.5,4,4.5,5,5.5,
6,6.5,7,7.5,8,8.5,9,9.5,10,10.5,11, 11.5, or 12 hours. In
some embodiments, the death of an embryo after the embryo
is injected with a compound may identify the compound as
being a toxic compound.

Determining whether there is a difference between an
embryo which has been injected with a compound and an
embryo which has not been injected with the compound may
be performed at any time point or time points occurring from
the moment of injection of the compound until the embryo
has developed into an adult fly. A time point may be a point of
time as counted from a beginning reference point in time such
as from the approximate moment of egg laying or the approxi-
mate moment of injection, or from any D. melanogaster
developmental stage.

Soaking of Egg Chambers

Aspects of the invention relate to the use of a dissected D.
melanogaster egg chamber to test a compound for biological
activity, or to determine whether a compound is a cancer drug
candidate. In some embodiments, a compound that has bio-
logical activity perturbs the epithelium in a D. melanogaster.
Dissected egg chambers from wild-type D. melanogaster or
from a genetically modified D. melanogaster may be used. In
some embodiments of the invention the D. melanogaster may
be genetically modified to express a fusion protein compris-
ing amino acids in the sequence of the amino acid sequence of
a protein which is naturally expressed in D. melanogaster,
and a reporter polypeptide. In some embodiments, a label is
used to detect the expression and/or localization of a protein
in an egg chamber.

Processes of the invention which use a D. melanogaster
egg chamber to test a compound for biological activity or to
determine whether a compound is a cancer drug candidate
may comprise steps related to culturing D. melanogaster,
preparing D. melanogaster, dissection of an egg chamber or
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egg chambers from at least one D. melanogaster adult female

fly, contacting the egg chamber or egg chambers with the

compound, preparing the egg chamber for analysis, and ana-
lyzing the egg chamber for at least one difference between an
egg chamber that has been contacted with the compound and

a corresponding egg chamber that has not been contacted with

the egg chamber. General techniques useful for the culture

and preparation of D. melanogaster include those described

in the following references: Ashburner et al., Drosophila. A

laboratory handbook. 1989, Cold Spring Harbor Laboratory

Press, ISBN 0-87969-321-5, and Sullivan et al., ed., Droso-

phila Protocols. 2000, Cold Spring Harbor Laboratory Press,

ISBN 978-087969586-6. These references in their entireties

are hereby incorporated by reference into this application.

Fly Culture
In some embodiments of the invention which relate to fly

culture and the soaking of an egg chamber with a compound,
at least one D. melanogaster adult female fly is incubated
with at least one D. melanogaster adult male fly. In some
embodiments, the D. melanogaster adult female fly may be 1
to 3 days old. In some embodiments, the D. melanogaster
adult female fly is 1, 1.5, 2, 2.5, or 3 days old. In some
embodiments, the D. melanogaster adult female fly may be
incubated with at least one D. melanogaster adult male fly for
1to 2 days. In some embodiments, the D. melanogaster adult
female fly is incubated with at least one D. melanogaster
adult male fly for 1, 1.5, or 2 days. In some embodiments, at
least one D. melanogaster adult female fly is incubated with
at least one D. melanogaster adult male fly in a bottle or vial
containing D. melanogaster food and yeast ad libitum.

Fly Preparation
Some embodiments of the invention which relate to D.

melanogaster adult female fly preparation may comprise the

steps of:

1) selecting at least one D. melanogaster adult female fly on
a CO, pad or after incubation of the D. melanogaster adult
female fly at a temperature that is sufficiently reduced to
immobilize the D. melanogaster adult female fly;

i1) decapitating the D. melanogaster adult female fly; and

iii) transferring the D. melanogaster adult female fly to a dish
which is cooled until the D. melanogaster a adult female fly
is dissected.

In some embodiments, the dish of step iii) is cooled to a
temperature at 4° C. or less.

In some embodiments, the number of female flies selected
is a number that is suitable for the number of compounds. In
some embodiments, 10 to 30 female flies are selected for each
compound. In some embodiments about 20 female flies are
selected for each compound. In some embodiments, about 5,
10, 15,20, 25,30,35, 40,45, or 50 female flies are selected for
each compound. In some embodiments about 200, 400, 600,
800, or 1000 female flies are selected for about 5, 10, 15, 20,
25, 30, 35, 40, 45, or 50 compounds.

Dissection
In some embodiments of the invention which encompass

D. melanogaster adult female fly dissection may comprise the

steps of:

1) removing the ovaries of at least one D. melanogaster adult
female fly for each compound;

ii) placing the ovaries into growth medium; and

iii) separating the ovarioles.

In some embodiments, the ovaries of 1-10 D. melanogaster
adult female flies are removed. In some embodiments, the
ovaries 0of 1,2,3,4,5,6,7, 8,9, or 10 D. melanogaster adult
female flies are removed.

The ovaries may be placed into 100-200 ul. of growth
medium, or about 100, 125, 150, 175, or 200 pL. of growth
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medium. Examples of growth media which are suitable for

use in embodiments of the invention include but are not

limited to Shields and Sang M3 insect medium, Schneider’s

medium, Robb’s medium (Theurkauf, W E, Chapter 25,

Methods in Cell Biology Volume 44 (1994) Lawrence S. B.

Goldstein and Eric A. Fyrberg, ISBN 978-0-12-564145-6)

and others, all of which may or may not be supplemented with

any combination of fetal bovine serum, albumin and/or other
supplements. In some embodiments, the growth medium is
not supplemented with fetal bovine serum. In some embodi-
ments, the growth medium is not supplemented with a serum
free supplement. In some embodiments, the growth medium
is not supplemented with a growth factor. In some embodi-
ments, the growth medium is not supplemented with a hor-
mone. In some embodiments, the growth medium is supple-
mented with fetal bovine serum or a serum free supplement or

a growth factor or a hormone, or any combination thereof.
The ovarioles are processed to remove the impact of

muscle sheath contraction during analysis.

Some embodiments of the invention which encompass D.
melanogaster adult female fly dissection may comprise the
steps of:

1) Transferring flies to an electric liquefier filled with up to 250
mL of dissection medium. In some embodiments, the elec-
tric liquefier is filled with about 100 to about 500 mL of
dissection medium. In some embodiments, the electric lig-
uefier is filled with about 100, 150, 200, 250, 300, 350, 400,
450, or 500 mL of dissection medium. Suitable dissection
mediums include but are not limited to Shields and Sang
M3 insect medium, Schneider’s medium, Robb’s medium
(Theurkauf, W E, Chapter 25, Methods in Cell Biology
Volume 44 (1994) Lawrence S. B. Goldstein and Eric A.
Fyrberg, ISBN 978-0-12-564145-6) and others, all of
which may or may not be supplemented with any combi-
nation of fetal bovine serum, albumin and/or other supple-
ments. In some embodiments, the growth medium is not
supplemented with fetal bovine serum. In some embodi-
ments, the growth medium is not supplemented with a
serum free supplement. In some embodiments, the growth
medium is not supplemented with a growth factor. In some
embodiments, the growth medium is not supplemented
with a hormone. In some embodiments, the growth
medium is supplemented with fetal bovine serum or a
serum free supplement or a growth factor or a hormone, or
any combination thereof;

i1) Isolating egg chambers by fly maceration in the electric
liquefier. In some embodiments, the egg chambers are iso-
lated by fly maceration in the electric liquefier with 1,2, 3,
4, or 5 second pulses repeated 1, 2, 3, 4, or 5 times in low
speed. In some embodiments, the egg chambers are iso-
lated by fly maceration in the electric liquefier with 2
second pulses repeated 3 times in low speed;

iii) Filtrating the fly homogenate through a mesh placed over
a cup. Isolated egg chambers pass through the mesh and
unopened flies and debris are retained in the mesh. In some
embodiments, the cup is a glass cup. The mesh may be
made of steel, nylon, popypropylene or other suitable
materials, used alone or in combination. On some embodi-
ments, the pore size of the mesh is 200 to 500 um. In some
embodiments, the pore size of the mesh is about 200, 250,
300,350, 400, 450 or 500 pm. In some embodiments, the a
pore size of the mesh is 250 pm;

iv) Repeating the maceration process with unopened flies
retained in the mesh using the dissection medium;

v) Pooling the egg chambers by repeating filtration using a
new/clean mesh;
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vi) Leaving the egg chambers to settle and removing the
dissection medium. In some embodiments, the egg chambers
are left to settle for 1 to 10 minutes. In some embodiments, the
egg chambers are left to settle forabout 1,2,3,4,5,6,7, 8,9,
or 10 minutes. In some embodiments, the egg chambers are
left to settle for 5 minutes. In some embodiments, the dissec-
tion medium is removed by decanting or aspirating with a
manual pipette or a vacuum pump;

vii) A residual volume is left and egg chambers are transferred
to tubes. In some embodiments, the residual volume is
from 50 to 150 mL. In some embodiments, the residual
volume is about 50, 100, or 150 mL. In some embodiments,
the residual volume is 100 mL. In some embodiments, the
tubes are conical tubes; and

viiil) Enriching the egg chambers through serial rinsing steps:
a) Leaving egg chambers to settle and aspirating the dis-

section medium until a residual volume is left. In some
embodiments, the egg chambers are left to settle for 1 to
10 minutes. In some embodiments, the egg chambers are
left to settle for about 1, 2, 3, 4, 5, 6,7, 8, 9, or 10
minutes. In some embodiments, the egg chambers are
left to settle for 5 minutes. In some embodiments, the
dissection medium is aspirated until 1 mL to 10 mL
residual volume is left. In some embodiments, the dis-
section medium is aspirated until about 1, 2,3,4, 5, 6,7,
8, 9, or 10 mL residual volume is left. In some embodi-
ments, the dissection medium is aspirated until 5 mL.
residual volume is left;

b) Rinsing the egg chambers by adding up to 10 to 20 mL.
of dissection medium to the tubes. In some embodi-
ments, about 11, 12, 13, 14, 15,16, 17, 18, 19 or 20 mL
of dissection medium is added to the tubes;

¢) Leaving the egg chambers to settle, and aspirating the
dissection medium is aspirated until an amount of dis-
section medium is left. In some embodiments, the egg
chambers are left to settle for 1 to 10 minutes. In some
embodiments, the egg chambers are left to settle for
about 1, 2,3, 4,5,6,7,8,9, or 10 minutes. In some
embodiments, the egg chambers are left to settle for 5
minutes. In some embodiments, the dissection medium
is aspirated until 1 mL to 10 mL is left. In some embodi-
ments, the dissection medium is aspirated until about 1,
2,3,4,5,6,7,8,9, or 10 mL is left. In some embodi-
ments, the dissection medium is aspirated until 1 mL is
left; and

d) Adding clean dissection medium to the tubes and rapidly
transferring the egg chambers to a tray.

Compound Treatment
In some embodiments of the invention which relate to

contacting dissected egg chambers with a compound, dis-

sected egg chambers may be transferred to a tube after dis-
section. In some embodiments, the growth media containing
the egg chamber may be replaced to remove dissection detri-
tus. In some embodiments, the egg chambers are contacted
with a compound while still within an ovariole, in some
embodiments, the egg chambers are removed from the ova-
rioles and then contacted with a compound. A compound may
be added to the growth media in which the egg chamber is
already soaked, or may be added in new growth media which
replaces the growth media which does not contain the com-
pound. In some embodiments, the egg chamber is soaked in
less than 200 pL of incubation medium. In some embodi-
ments, the egg chamber is soaked in more than 200 pL. of
incubation medium. In some embodiments, the egg chamber
is soaked in 200, 225, 250, 275, or 300 uL of incubation
medium. The egg chamber may be soaked in growth medium
which contains the compound at a temperature of 20, 21, 22,
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23,24,25,26,27,28,29,0r30° C. In preferred embodiments,
the egg chamber is soaked in incubation medium at a tem-
perature of 25° C. The egg chamber may be soaked in incu-
bation medium for a period lasting from 90 minutes to 6 hours
or fora period of about 0.5, 1, 1.5,2.5,3,3.5,4,4.5,5,5.5, or
6 hours.

After an egg chamber is contacted with a compound, the
egg chamber may be fixed, using chemical treatments such as
paraformaldehyde, methanol, or others. Alternatively, the egg
chamber may be analyzed, or processed for analysis directly,
without being fixed.

In some embodiments of the invention which relate to
contacting dissected egg chambers with a compound, dis-
sected egg chambers may be transferred to several wells of a
microwell plate after dissection. For example, 100-200 pL of
the egg chamber/dissection medium mixture may be trans-
ferred to wells of a microwell plate. The microwell plate may
have 48, 96, 384 wells or more and may or may not have an
optical bottom and black, white or transparent walls. After
transfer to a microwell plate, the dissection medium may be
aspirated, leaving a controlled volume. In some embodi-
ments, the controlled volume is 50 to 250 ul.. In some
embodiments, the controlled volume is about 50, 100, 150,
200, or 250 uL.. In some embodiments, the controlled volume
is 100 L. The drug, appropriately diluted in suitable growth
medium may then be added to the microwell containing the
egg chambers. In some embodiments, a volume of 50-500 pL.
of'the drug appropriately diluted in suitable growth medium is
added. In some embodiments, a volume of about 50, 100, 150,
200, 250, 300, 400, or 500 uL. of the drug appropriately
diluted in suitable growth medium is added. In some embodi-
ments, a volume of about 100 pL of the drug appropriately
diluted in suitable growth medium is added. Non-limiting
examples of suitable growth mediums are Shields and Sang
M3 insect medium, Schneider’s medium and others, all of
which may or may not be supplemented with any combina-
tion of fetal bovine serum, serum free supplements, insulin
and/or other supplements. The egg chambers may then be
incubated at 20-30° C., or about 20, 21, 22, 23, 24, 25, 26, 27,
28,29, or 30° C. In some embodiments, the egg chambers are
incubated at 25° C. In some embodiments, incubation times
may range from 1 h to 6 h. In some embodiments, the incu-
bation time is for a period of about 0.5, 1, 1.5, 2.5, 3, 3.5, 4,
4.5,5,5.5, or 6 hours. After an egg chamber is contacted with
a compound, the egg chamber may be fixed, using chemical
treatments such as paraformaldehyde, methanol, or others.
Alternatively, the egg chamber may be analyzed, or processed
for analysis directly, without being fixed. The egg chambers
may be kept in the microwell plate with or without standard
mountants and anti-fading products.

Some embodiments of the invention relate to contacting
the egg chamber with multiple compounds at once. There-
fore, the incubation medium may contain multiple com-
pounds which are being tested for biological activity simul-
taneously. The use of incubation medium which contains
more than one compound allows for higher throughput pro-
cesses of preparing information that identifies a compound as
a cancer drug candidate. In embodiments in which an egg
chamber is contacted with more than one compound, and
where there is a difference between the egg chamber which is
contacted with more than one compound and an egg chamber
not contacted with the compounds, it is necessary to subse-
quently test each of the compounds separately. Thus, the
invention provides processes for first testing multiple com-
pounds at once, and if a positive result is obtained in the first
test, to then perform subsequent tests which evaluate each of
the compounds that were tested together in the first test indi-
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vidually to determine which compound or compounds has
biological activity or is a cancer drug candidate. In some
embodiments, 2, 3, 4, 5, 6,7, 8, 9, or 10 compounds may be
tested at once in the first test.

Analysis

After an egg chamber is contacted with a compound, the
egg chamber may be processed for analysis. In some embodi-
ments, an egg chamber that has been contacted with a com-
pound is analyzed on a slide. The egg chamber may be trans-
ferred to a slide in incubation medium. Alternatively, the
incubation medium may be replaced with growth medium, so
that the egg chamber is transferred to a slide in growth
medium. In some embodiments, the egg chamber may be
mounted in a manner suitable for observation. In some cases,
egg chambers are immersed in mounting media which may or
may not polymerize and may or may not contain chemical
agents to reduce signal fading.

Egg chambers may be contacted with acompound at devel-
opmental stages 1 to 11 as defined in the field, e.g. in Sullivan
et al., ed. Drosophila Protocols. 2000; Cold Spring Harbor
Laboratory Press, ISBN 978-087969586-6; Horne-Badovi-
nac and Bilder, 2005; and Baston and St Johnston, 2008, the
contents of each of which are hereby incorporated by refer-
ence. Egg chambers may be contacted with a compound at
stage 1,2,3,4,5,6,7,8,9, 10, or 11, or any combination
thereof. Additionally, determining whether there is a differ-
ence between an egg chamber contacted with a compound,
and an egg chamber not contacted with a compound may be
conducted at any stage that is concurrent with, or that follows
a stage in which the egg chamber is contacted with the com-
pound.

A suitable microscope set-up may be used to score egg
chambers for having healthy nurse cells or oocytes, and for
differences between an egg chamber contacted with a com-
pound and an egg chamber not contacted with the compound.
In embodiments which comprise a fluorescent, phosphores-
cent, or otherwise luminescent label or fusion protein,
microscopy may be used to determine the quantity, quality,
and/or distribution of label or fusion protein in egg chambers.
In some embodiments, digital images of egg chambers may
be recorded. In some embodiments, digital images are
recorded either by the operator or automatically using a suit-
able microscope and software. In some embodiments of the
invention, the egg chamber is incubated, stained, or otherwise
contacted with a label, such that the label becomes attached to
aparticular protein within the egg chamber, before analysis of
the egg chamber is performed. In some embodiments, egg
chambers are scored for having healthy germ cells and fluo-
rescence quantity, quality and distribution in the apical part of
the follicular epithelium using a suitable microscope set-up.
Where other labeling systems are used, suitable experimental
steps may be used.

In some embodiments, a positive compound is identified
where healthy egg chambers have altered signal quality,
quantity or distribution.

In some embodiments, identification can be made by the
operator or using a suitable/tailor-made software of analysis.
In some embodiments, a compound is identified to have bio-
logical activity when an egg chamber contacted with the
compound has increased cell death and/or altered label or
fusion protein signal quality, quantity, or distribution, com-
pared to an egg chamber not contacted with the compound. In
some embodiments, a compound is identified to be a cancer
drug candidate when an egg chamber contacted with the
compound does not have increased cell death, but has altered
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label or fusion protein signal quality, quantity, or distribution,
compared to an egg chamber not contacted with the com-
pound.

Compositions

According to another aspect of the invention, there is pro-
vided the use of a cancer drug candidate in the manufacture of
a medicament for the treatment of cancer, where the medica-
ment is formulated to deliver a dosage of the cancer drug
candidate to a subject.

General techniques and compositions for making dosage
forms useful in the present invention are described in the
following references: 7 Modern Pharmaceutics, Chapters 9
and 10 (Banker & Rhodes, Editors, 1979); Pharmaceutical
Dosage Forms: Tablets (Lieberman et al., 1981); Ansel, Intro-
duction to Pharmaceutical Dosage Forms 2nd Edition (1976);
Remington’s Pharmaceutical Sciences, 17th ed. (Mack Pub-
lishing Company, Easton, Pa., 1985); Advances in Pharma-
ceutical Sciences (David Ganderton, Trevor Jones, Eds.,
1992); Advances in Pharmaceutical Sciences Vol 7. (David
Ganderton, Trevor Jones, James McGinity, Eds., 1995);
Aqueous Polymeric Coatings for Pharmaceutical Dosage
Forms (Drugs and the Pharmaceutical Sciences, Series 36
(James McGinity, Ed., 1989); Pharmaceutical Particulate
Carriers: Therapeutic Applications: Drugs and the Pharma-
ceutical Sciences, Vol 61 (Alain Rolland, Ed., 1993); Drug
Delivery to the Gastrointestinal Tract (Ellis Horwood Books
in the Biological Sciences. Series in Pharmaceutical Technol-
ogy; J. G. Hardy, S. S. Davis, Clive G. Wilson, Eds.); Modern
Pharmaceutics Drugs and the Pharmaceutical Sciences Vol.
40 (Gilbert S. Banker, Christopher T. Rhodes, Eds.). The
references in their entireties are hereby incorporated by ref-
erence into this application.

This invention will be better understood by reference to the
Experimental Details which follow, but those skilled in the art
will readily appreciate that the specific experiments detailed
are only illustrative of the invention as described more fully in
the claims which follow thereafter.

EXPERIMENTAL DETAILS
Example 1
Manual Soaking of Egg Chambers

Fly Culture

1-3 day-old female flies which express a fusion protein
comprising Par6 fused at the C-terminus to AcGFP (Par6-
AcGFP; SEQ IDNO: 11)under the control of the endogenous
Par6 promoter were incubated with males for 1-2 days in
bottles or vials containing fly food and yeast ad libitum. The
nucleic acid sequence of Par6-AcGFP, including all “natural”
control elements, is set forth as SEQ ID NO: 10.
Fly Preparation

Females were selected using a CO, pad, and then sacrificed
by decapitation. Decapitated flies were then transferred to a
dish which was kept on ice until dissection.
Dissection

The ovaries of 1-10 flies were removed for each treatment
and kept in 100-200 pl. growth medium. Ovarioles were
carefully separated and prepared for drug treatment.
Drug Treatment

The egg-chambers were transferred to a tube and their
medium, which contained dissection detritus, was removed.
At least 200 pL. of new growth medium containing a com-
pound to be tested was then added for 90 minutes to 6 h. Egg
chambers were then processed for analysis directly.
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Mounting for Microscope Analysis

Egg chambers were mounted onto a microscope slide for
observation.
Result Analysis

Suitable egg chambers (stage 7) were scored for having
healthy germ cells as well as for the intensity and distribution
of Par6-AcGFP in the apical part of the follicular epithelium
using fluorescence microscopy. Digital images of the egg
chambers were recorded.

Egg chambers that were treated with compounds and that
had altered GFP signal quantity and/or distribution compared
to untreated egg chambers, are those that identified the com-
pounds with which they were contacted as being cancer drug
candidates.

Example 2

Medium Scale Soaking of Egg Chambers

Purpose

Extension of the soaking of egg chambers protocol to a
semi-automated format for medium scale of compound
analysis.

Compounds may be routinely analyzed with medium scale
soaking of egg chambers and then confirmed by low scale/
manual format.

As for the low scale soaking protocol exemplified in
Example 1, the medium scale soaking protocol consists of fly
culture, fly preparation, dissection, drug treatment, label pro-
cessing, preparation for analysis and analysis. Standard cul-
ture and preparation methods are used as described in many
sources, including Theurkauf, W E, Chapter 25, Methods in
Cell Biology Volume 44 (1994) Lawrence S. B. Goldstein and
Eric A. Fyrberg, ISBN 978-0-12-564145-6; Ashburner, M. et
al, Drosophila. A laboratory handbook. (1989), Cold Spring
Harbor Laboratory Press ISBN, 0-87969-321-5 and W. Sul-
livan, et al., ed., Drosophila Protocols. (2000) Cold Spring
Harbor Laboratory Press, ISBN 978-087969586-6, the entire
contents of each of which are hereby incorporated herein by
reference.

Fly Culture

1-3 day-old females are incubated with males for 1 to 2
days in bottles/vials containing fly food and yeast ad
libitum.

Fly Preparation

A number of female flies suitable for the number of com-
pounds is selected to analyze in the CO, pad. In one
non-limiting example, 800 female flies are selected for
40 compounds.

Dissection

Flies are transferred to an electric liquefier filled with up to
250 mL of dissection medium. Suitable dissection medi-
ums include Shields and Sang M3 insect medium,
Schneider’s medium, Robb’s medium (Theurkauf, W E,
Chapter 25, Methods in Cell Biology Volume 44 (1994)
Lawrence S. B. Goldstein and Eric A. Fyrberg, ISBN
978-0-12-564145-6) and others, all of which may or
may not be supplemented with any combination of fetal
bovine serum, albumin and/or other supplements;

Egg chambers are isolated by fly maceration in the electric
liquefier with 2 second pulses repeated 3 times at low
speed;

The fly homogenate is filtrated through a mesh placed over
a glass cup. Isolated egg chambers pass through the
mesh and unopened flies and debris are retained in the
mesh. The mesh can be made of steel, nylon, popypro-
pylene or other suitable materials, used alone or in com-
bination, with a pore size of 250 um;
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The maceration process is repeated with unopened flies
retained in the mesh using the dissection medium;

Egg chambers are pooled by repeating filtration using a
new/clean mesh;

Egg chambers are left to settle for 5 minutes and dissection
medium is removed by decanting or aspirating with a
manual pipette or a vacuum pump;

A 100 mL residual volume is left and egg chambers are
transferred to conical tubes; and

Egg chambers are enriched through serial rinsing steps:

Egg chambers are left to settle for 5 minutes and dissec-
tion medium aspirated until 5 mL residual volume is
left;

Egg chambers are rinsed by adding up to 10-20 mL of
dissection medium to the conical tubes;

Egg chambers are left to settle for 5 minutes, and dis-
section medium is aspirated until 1 mL is left; and

Clean dissection medium is added to the tubes and egg
chambers are rapidly transferred to a tray.

Drug Treatment
100-200 pL of the egg chamber/dissection medium mix-

ture is transferred to several wells of a microwell plate.

The microwell plate can have 48, 96, 384 wells or more

and may or may not have an optical bottom and black,

white or transparent walls;

The dissection medium is aspirated, leaving a controlled
volume of 100 plL;

100 pL of the drug appropriately diluted in suitable growth
medium is added. Suitable growth medium include
Shields and Sang M3 insect medium, Schneider’s
medium and others, all of which may or may not be
supplemented with any combination of fetal bovine
serum, serum free supplements, insulin and/or other
supplements;

The egg chambers are incubated at 25° C. Incubation times
can range from 1 hto 6 h; and

Egg chambers may be fixed, using chemical treatments
such as paraformaldehyde, methanol or others, or pro-
cessed directly.

Label Processing

Where required, egg chambers are processed using stan-
dard procedures to detect the signal in the labeling
method used.

Preparation for Analysis

Egg chambers are kept in the microwell with or without
standard mountants and anti-fading products.

Result Analysis

Suitable egg chambers (stage 1 to 11, staged as is the
convention in the field, e.g. W. Sullivan, et al., ed.,
Drosophila Protocols. (2000) Cold Spring Harbor Labo-
ratory Press, ISBN 978-087969586-6) are scored for
having healthy germ cells and fluorescence quantity,
quality and distribution in the apical part of the follicular
epithelium using a suitable microscope set-up. Where
other labeling systems are used, suitable experimental
steps are used.

Digital images are recorded either by the operator or auto-
matically using a suitable microscope and software.

A positive compound is identified where healthy egg
chambers have altered signal quality, quantity or distri-
bution. Identification can be made by the operator or
using a suitable/tailor-made software of analysis.
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Example 3

Injection of Embryos

Fly Preparation

2-3 day-old flies which express Par6-AcGFP under the
control of the endogenous Par6 promoter and an apple juice/
agar substrate plate are used to prepare pots for egg laying.
Flies are allowed to adapt to the pots for a minimum of 24 h.
Embryo Laying

On the day of the experiment, the first apple juice/agar
substrate plate is replaced with a second apple juice/agar
substrate plate. After 1 h the second apple juice/agar substrate
plate is replaced with another apple juice/agar substrate plate
which is used to collect additional embryos. Apple juice/agar
substrate plates are continuously replaced as more embryos
were collected each hour until the desired number of embryos
are collected. Once an apple juice/agar substrate plate con-
taining embryos is removed, it is incubated at 25° C. for 50-60
minutes.
Embryo Harvesting and Alignment

A basket strainer is placed in a petri dish which is contains
0.1% Tween-2/H,0O. Each embryo is then harvested from the
apple juice/agar plate with a paint brush that is wet with 0.1%
Tween-20/H,O and then added to the basket. The 0.1%
Tween-20/H,O in the petri dish is then discarded and replaced
with 50% bleach in H,O to remove the chorions of embryos
in the basket. The embryos are incubated in the 50% bleach
solution for about 1.5 minutes, after which they are washed by
replacing the 50% bleach solution with H,0. The H,O is
replaced with new H,O at least 4 times to wash the embryos.
The basket strainer is then removed from the petri dish, and
the bottom of the basket is dried with paper to facilitate
removal of the embryos with a spatula. The embryos are then
placed on a small piece of agar and about 50 embryos are
aligned with their posterior poles pointing in the same direc-
tion. A slide is prepared with tape and aligned over the
embryos so that they stick to the tape. The embryos are then
desiccated for 4 minutes at 25° C. in a petri dish which has
been filled with silica gel.
Injection of Embryos

A needle that comes to a closed point at its tip is filled with
a solution comprising a compound to be tested for biological
activity, and the tip of the needle is broken to provide an
opening through which the solution may be injected. The
drop size of the solution which exits the needle during each
injection is adjusted with a graticle in order to be about 420 pL.
of'solution. The embryos are then injected through their pos-
terior poles.
Analysis

Development of the treated embryos is followed forup to 4
h, and they are scored for developmental differences, cellu-
larization differences and altered amounts of cell death com-
pared to untreated embryos. The AcGFP signal in the
embryos is traced for location and intensity.
Results

Embryos that are treated with compounds and that have
altered GFP signal quantity and/or distribution compared to
untreated embryos are those that identify the compounds with
which they were injected as being cancer drug candidates.

Example 4

Cancer Drug Candidate Validation

Compounds that are identified as cancer drug candidates
using processes of the invention are evaluated for efficacy in
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appropriate mammalian models. Compounds identified as
cancer drug candidates using the process described in
Example 1, 2, or 3 are administered to groups of mice, which
each have a carcinoma. Mice are treated with the drug candi-
dates until they are sacrificed for analysis or die from the
carcinoma. A proportion of the cancer drug candidates which
are tested in vivo are found to effectively inhibit tumor growth
in the mice. Furthermore, a proportion of the cancer drug
candidates are found to effectively inhibit cancer cell survival
in the Additionally, a proportion of the cancer drug candidates
are found to effectively inhibit cancer metastasis in the mice.

When cancer drug candidates identified using the process
described in Example 1, 2, or 3 are compared to cancer drug
candidates identified using in vitro processes, the proportion
of'the cancer drug candidates which are effective at inhibiting
tumor growth while being well tolerated in mice is greater for
those identified using the process described in Example 1, 2,
or 3 than those identified using an analogous in vitro screen-
ing process. Additionally, the proportion of the cancer drug
candidates which are effective at killing cancer cells while
being well tolerated in mice is greater for those identified
using the process in Example 1, 2, or 3 than those identified
using an analogous in vitro screening process. Furthermore,
the proportion of the cancer drug candidates which are effec-
tive at reducing the metastasis cancer cells while being well
tolerated in mice is greater for those identified using the
process in Example 1, 2, or 3, than those identified using an
analogous in vitro screening process.

When cancer drug candidates identified using the process
described in Example 1, 2, and 3 are compared to cancer drug
candidates identified using an analogous in vivo process
which uses a D. melanogaster which was genetically modi-
fied to have the reduced or increased function of a protein
(“traditional Drosophila screening process”), the proportion
of'the cancer drug candidates which are effective at inhibiting
tumor growth while being well tolerated in mice is greater for
those identified using the process described in Example 1, 2,
and 3 than those identified using an analogous traditional
Drosophila screening process. Additionally, the proportion of
the cancer drug candidates which are effective at killing can-
cer cells while being well tolerated in mice is greater for those
identified using the process in Example 1, 2, or 3 than those
identified using an analogous traditional Drosophila screen-
ing process. Furthermore, the proportion of the cancer drug
candidates which are effective at reducing the metastasis
cancer cells while being well tolerated in mice is greater for
those identified using the process in Example 1, 2, or 3, than
those identified using an analogous traditional Drosophila
screening process.

Discussion

The invention provides screening processes that identify
cancer drug candidates with lower background effects and
higher reliability than other D. melanogaster-based screening
processes. One advantageous aspect of the subject invention
is that the D. melanogaster embryos and egg chambers of the
invention are minimally genetically modified. The D. mela-
nogaster embryos and egg chambers of the invention are
wild-type with the exception that they may express a reporter
polypeptide fused to an endogenous protein. Aspects of the
invention do not rely on mutants or flies that are modified to
have the significant gain or loss of function of any gene, and
therefore their cells behave normally. The approaches dis-
closed herein allow for cleaner, more reliable cancer drug
candidate identification than other D. melanogaster-based
screens.
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The D. melanogaster Egg Chamber

Oogenesis requires many cellular processes, including cell
cycle control, cell fate specification, cell polarization, and
epithelial morphogenesis (Bastock and St Johnston, 2008).
The Drosophila egg chamber comprises both germ and
somatic cells which signal to each other and undergo pro-
found cellular changes throughout oogenesis. Many of the
morphological changes observed during oogenesis occur in
the follicular epithelium, the portion of the egg chamber
which produces yolk and eggshell components of the egg, and
which also signals to the germ cells to help determine future
embryonic axes (Horne-Badovinac and Bilder, 2005). Sur-
prisingly, as disclosed herein, a compound’s effects on cellu-
lar processes observed within the D. melanogaster egg cham-
ber are a reliable predictor of the compound’s ability to
perturb cancer cell proliferation, metastasis, and survival in
mammals.

Par6

Par6 regulates cell polarity and fate determination during
egg chamber and embryonic development in D. melanogaster
(Petronczki and Knoblich, 2000). As a PB1 domain protein
that links aPKCs to Racl, Par6, has been suggested to play a
role in oncogenic PKCu signaling (Fields et al. 2007; Brumby
and Richardson, 2005). Fields et al. 2007 purported to
describe in vitro screens for compounds which disrupt the
interaction of the PB1-PB1 domain interaction between
PKCu and Part, however, Fields et al. did not teach or suggest
conducting in vivo drug screens which employed Part in any
capacity, in D. melanogaster or otherwise. Furthermore,
aspects of the subject invention relate to the identification of
cancer drug candidates that alter Par6 function or expression
in cells that behave normally within an in vivo context. Sur-
prisingly, the ability of a compound to directly or indirectly
alter the normal expression and/or function of Par6, or the
behavior of cells that express Par6 within the epithelium of an
almost completely wild-type D. melanogaster embryo or egg
chamber identifies that compound as a cancer drug candidate.
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SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 13

<210> SEQ ID NO 1

<211> LENGTH: 606

<212> TYPE: PRT

<213> ORGANISM: Drosophila melanogaster
<400> SEQUENCE: 1

Met Gln Lys Met Pro Ser Gln Ile Leu Asn Asp Gly Ser Ser Val Thr
1 5 10 15

Leu Ser Ser Ala Ser Met Asn Met Ala Asn Thr Pro Asn Ser Ile Thr
20 25 30

Val Lys Thr Ala Tyr Asn Gly Gln Ile Ile Ile Thr Thr Ile Asn Lys
35 40 45

Asn Ile Ser Tyr Glu Glu Leu Cys Tyr Glu Ile Arg Asn Ile Cys Arg
Phe Pro Leu Asp Gln Pro Phe Thr Ile Lys Trp Val Asp Glu Glu Asn
65 70 75 80

Asp Pro Cys Thr Ile Ser Thr Lys Met Glu Leu Asp Glu Ala Ile Arg
85 90 95

Leu Tyr Glu Met Asn Phe Asp Ser Gln Leu Val Ile His Val Phe Pro
100 105 110

Asn Val Pro Gln Ala Pro Gly Leu Ser Cys Asp Gly Glu Asp Arg Ser
115 120 125

Ile Tyr Arg Arg Gly Ala Arg Arg Trp Arg Lys Leu Tyr Arg Val Asn
130 135 140

Gly His Ile Phe Gln Ala Lys Arg Phe Asn Arg Arg Ala Phe Cys Ala
145 150 155 160

Tyr Cys Gln Asp Arg Ile Trp Gly Leu Gly Arg Gln Gly Phe Lys Cys
165 170 175

Ile Gln Cys Lys Leu Leu Val His Lys Lys Cys His Lys Leu Val Gln
180 185 190

Lys His Cys Thr Asp Gln Pro Glu Pro Leu Val Lys Glu Arg Ala Glu
195 200 205

Glu Ser Ser Asp Pro Ile Pro Val Pro Leu Pro Pro Leu Pro Tyr Glu
210 215 220

Ala Met Ser Gly Gly Ala Glu Ala Cys Glu Thr His Asp His Ala His
225 230 235 240

Ile Val Ala Pro Pro Pro Pro Glu Asp Pro Leu Glu Pro Gly Thr Gln
245 250 255

Arg Gln Tyr Ser Leu Asn Asp Phe Glu Leu Ile Arg Val Ile Gly Arg
260 265 270

Gly Ser Tyr Ala Lys Val Leu Met Val Glu Leu Arg Arg Thr Arg Arg
275 280 285

Ile Tyr Ala Met Lys Val Ile Lys Lys Ala Leu Val Thr Asp Asp Glu
290 295 300

Asp Ile Asp Trp Val Gln Thr Glu Lys His Val Phe Glu Thr Ala Ser
305 310 315 320

Asn His Pro Phe Leu Val Gly Leu His Ser Cys Phe Gln Thr Pro Ser
325 330 335

Arg Leu Phe Phe Val Ile Glu Phe Val Arg Gly Gly Asp Leu Met Tyr
340 345 350

His Met Gln Arg Gln Arg Arg Leu Pro Glu Glu His Ala Arg Phe Tyr
355 360 365
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Ala

Ile

385

Gly

Glu

Leu

Leu

465

Phe

Asn

Asp

Glu

Ala

370

Tyr

Ile

Asp

Ile

Gly

450

Ala

Gln

Arg

Arg

Pro

530

Thr

Phe

Asp

Tyr

Glu

Arg

Lys

Thr

Leu

435

Val

Gly

Val

Ala

Leu

515

Phe

Pro

Pro

His

Val
595

Ile

Asp

Leu

Thr

420

Arg

Leu

Ala

Ile

Ala

500

Gly

Phe

Pro

Pro

Val

580

Asn

Ser

Leu

Thr

405

Ser

Gly

Leu

Ser

Leu

485

Ser

Cys

Lys

Phe

Glu

565

Ile

Pro

<210> SEQ ID NO 2

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Drosophila melanogaster

PRT

<400> SEQUENCE:

Met

1

Gly

Gly

Lys

Trp

65

Asp

Asp

Phe

Phe

Leu

Ile

Arg

50

Val

Asp

Phe

Gly

Arg
130

Asp

Phe

Pro

35

Pro

Thr

Cys

Asp

Ala
115

Asp

Val

Gly

20

His

Pro

Val

Val

Asp
100

Ser

Pro

1520

2

Pro

5

Trp

Gly

Ser

Thr

Arg
85
Pro

Gly

Thr

Leu

Lys

390

Asp

Thr

Glu

Tyr

Glu

470

Glu

Val

His

Asn

Lys

550

Phe

Asp

Leu

Pro

Arg

Gln

Pro

His

70

Asp

Gly

Ser

Asn

Ala

375

Leu

Tyr

Phe

Asp

Glu

455

Asn

Lys

Leu

Arg

Met

535

Pro

Thr

Asn

Leu

Lys

His

Leu

Ser

55

Leu

Val

Pro

Ser

Thr
135

Leu

Asp

Gly

Cys

Tyr

440

Met

Pro

Thr

Lys

Glu

520

Asp

Arg

Gly

Ile

Met
600

Cys

Thr

His

Thr

Gln

Ala

Asp

Ser

120

Glu

Asn

Asn

Met

Gly

425

Gly

Leu

Asp

Ile

Gly

505

Ser

Trp

Leu

Glu

Asp

585

Ser

Pro

Tyr

25

Lys

Tyr

Thr

Asp

Pro
105

Val

Ala

Phe

Val

Cys

410

Thr

Phe

Ala

Gln

Arg

490

Phe

Ala

Glu

Asp

Ala

570

Gln

Leu

Ala

10

Lys

Ser

Ser

Gln

Asp
90
Gly

Gly

Pro

Leu

Leu

395

Lys

Pro

Ser

Gly

Asn

475

Ile

Leu

Phe

Leu

Ser

555

Val

Ser

Glu

Leu

Val

Tyr

Cys

Ser

75

Arg

Val

Thr

Thr

His

380

Leu

Glu

Asn

Val

Arg

460

Thr

Pro

Asn

Met

Leu

540

Asp

Gln

Glu

Asp

Ala

Ala

Ser

Val

60

Gly

Glu

Pro

Gly

Cys
140

Glu

Asp

Gly

Tyr

Asp

445

Ser

Glu

Arg

Lys

Asp

525

Glu

Arg

Leu

Phe

Cys
605

Asn

Ala

Leu

45

Lys

Ile

Gln

Gln

Ser
125

Pro

Lys

His

Ile

Ile

430

Trp

Pro

Asp

Ser

Asn

510

Ile

Arg

Asp

Thr

Glu

590

Val

Lys

Lys

30

Thr

Pro

Leu

Ile

Gly
110

Pro

Arg

Gly

Glu

Arg

415

Ala

Trp

Phe

Tyr

Leu

495

Pro

Val

Lys

Leu

Pro

575

Gly

Leu

15

Gln

Leu

Asp

Asp

Leu

95

Gly

Asp

Asp

Ile

Gly

400

Pro

Pro

Ala

Asp

Leu

480

Ser

Ala

Ser

Gln

Ala

560

Asp

Phe

Gly

Glu

Pro

Ser

Pro

80

Ala

Gly

Ile

Leu
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-continued

38

Ser

145

Gly

Leu

Ala

Lys

Ser

225

Ala

Gly

Met

Tyr

Ser

305

Gln

Ile

Glu

Ala

Gly

385

Arg

Asp

Glu

Gly

Glu

465

Thr

Ile

Asp

Thr

Arg
545

Thr

Leu

Ala

Pro

Ala

210

His

Asn

Arg

Glu

Gln

290

Ser

Ala

Asn

His

Glu

370

Ile

Arg

Arg

Val

Thr

450

Ile

Arg

Leu

Arg

Asp

530

Ile

Pro

Gly

Ser

His

195

Gly

Gln

Gly

Leu

Ala

275

Gln

Lys

Tyr

Glu

Gly

355

Arg

Lys

Ala

Asn

Ala

435

Ser

Met

Asp

Pro

Leu
515

Val

Val

His

Val

Leu

180

Tyr

Gly

Leu

Gly

Ser

260

Ala

Gly

Ser

Glu

Tyr

340

Gly

Gly

Leu

Leu

Arg

420

Thr

Leu

Leu

Asn

Arg

500

Leu

Val

Val

Ile

Gly

165

Lys

Ala

Gln

Lys

Ser

245

Met

Glu

Ser

Leu

Ser

325

Gly

Gly

Arg

Ile

Glu

405

Arg

Val

Gln

Lys

Pro

485

Gly

Glu

Ala

Ser

Glu

150

Leu

Ala

Gly

Leu

Glu

230

Ser

Gln

Lys

His

Pro

310

Ile

Ser

Leu

Leu

Gly

390

Ser

Gln

Ser

Val

Lys

470

Ala

Ala

Val

Ile

Arg
550

Val

Met

Glu

Gly

Ser

215

Gln

Ser

Phe

Leu

His

295

Arg

Arg

Pro

Leu

Arg

375

Leu

Ser

Gln

Pro

Ala

455

Gly

Gly

Ala

Asp

Leu
535

Gln

Thr

Val

Gly

Asp

200

Pro

Leu

Gly

Leu

Gln

280

Ala

Glu

Glu

Leu

Val

360

Arg

Thr

Glu

Arg

Thr

440

Asn

Pro

Gly

Ile

Gly
520

Arg

Gln

Ser

Arg

Ser

185

Ser

Gln

Leu

Asn

Gly

265

Asn

Gly

Ser

Lys

Gly

345

Gln

Asp

Glu

Leu

Asp

425

Arg

Thr

Asn

His

Glu
505
Thr

Gly

Glu

Thr

Arg

170

Asn

Pro

Trp

His

His

250

Asp

Gln

His

Lys

Asp

330

Leu

His

Asp

Ser

Arg

410

Ser

Lys

Arg

Gly

Cys

490

Asp

Pro

Met

Leu

Thr

155

Ser

Lys

Glu

Glu

Gln

235

Gln

Gly

Pro

Gly

Arg

315

Gly

Thr

Val

Arg

Gln

395

Val

Lys

Pro

Lys

Leu

475

Pro

Gly

Met

Pro

Ala
555

Ser

Ser

Arg

Arg

Glu

220

Gln

Pro

Asn

Pro

Gln

300

Lys

Glu

Ala

Glu

Ile

380

Val

Arg

Val

His

Leu

460

Gly

Ile

Arg

Thr

Ala
540

Glu

Gly

Asp

Trp

Leu

205

Asp

Gln

Phe

Gly

Ala

285

Asn

Glu

Met

Leu

Pro

365

Leu

Gln

Val

Ala

Ala

445

Gly

Phe

Tyr

Leu

Gly
525

Gly

Gln

Pro

Pro

Ser

190

Phe

Asp

Pro

Ala

Tyr

270

Gln

Gly

Pro

Leu

Pro

350

Gly

Glu

Glu

Leu

Glu

430

Ala

Arg

Ser

Ile

Lys

510

Lys

Ala

Ala

Met

Asn

175

Ala

Leu

Asp

His

Arg

255

Lys

Gln

Ala

Leu

Leu

335

Asp

Ser

Ile

Gln

Arg

415

Met

Pro

Lys

Val

Lys

495

Pro

Thr

Thr

Asp

Ala

160

Leu

Ala

Asp

Pro

Ala

240

Ser

Trp

Thr

Tyr

Gly

320

Ile

Lys

Arg

Asn

Leu

400

Gly

Val

Val

Ile

Thr

480

Asn

Gly

Gln

Val

Gln
560
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40

Pro

Pro

Lys

Leu

Ser

625

Glu

Gly

Ser

Leu

Asp

705

Ser

Ala

Asn

785

Asp

Gln

Asn

Ser

Pro

865

Pro

Thr

Gly

Thr

Ala
945

Asn

Tyr

Ala

Ala

Ser

Asn

610

Asn

Leu

Val

Ser

Gly

690

Gly

Leu

Met

Gly

Ser

770

Ser

Asn

Arg

Arg

Ser

850

His

Val

Asn

Asn

Leu
930
Asn

Thr

Ser

Glu

Val

Ser

595

Glu

Asp

Thr

Ser

Ala

675

Ile

Arg

Arg

Val

Arg

755

Asn

Asn

Ser

Cys

Trp

835

Asn

Pro

Cys

Asp

Thr

915

Pro

Pro

Val

Ser

Lys

Pro

580

Ser

Ser

Ser

Leu

Val

660

Ser

Phe

Leu

Gly

Asn

740

Lys

Ser

Gly

Gly

Asn

820

Ser

Ser

Ser

Ser

Asn

900

Ala

Ala

Ser

Pro

Gln

Ser

565

Ala

Ala

Gln

Leu

His

645

Lys

Ser

Val

Arg

Gln

725

Thr

Ile

His

Ser

Ala

805

Gly

Asn

Ala

Gln

Ser

885

Trp

Leu

Arg

Gln

Gly
965

Leu

Ala

Ala

Arg

His

Pro

630

Ile

Gly

Gly

Lys

Met

710

Asn

Pro

Leu

Ser

Gly

790

Thr

Gly

Pro

Gln

Gln

870

Ala

Ser

Leu

Pro

Asn
950

Thr

Ser

Gly

Ala

Ser

Phe

615

Pro

Pro

Lys

Ser

Asn

695

Asn

Asn

Gly

Arg

His

775

Asn

Val

Gly

Val

Pro

855

Gln

Ala

Pro

Ile

His
935
Leu

Pro

Leu

Val

Ala

Leu

600

Ile

Ser

Val

Thr

Asn

680

Val

Asp

Ala

Lys

Ser

760

Ser

Asn

Ile

Gly

Leu

840

Ser

Gln

Leu

Ala

Glu

920

Asp

Ala

Ser

Glu

Ala

Pro

585

Phe

Asp

Ser

His

Cys

665

Gly

Ile

Gln

Glu

His

745

Ala

His

Asn

Tyr

Gly

825

Asp

Ser

Gln

Arg

Gln

905

Asp

Gly

Val

Thr

Thr

Val

570

Ala

Thr

Ala

Asn

Asp

650

Ser

Leu

His

Leu

Ala

730

Pro

Ser

Ser

Asn

Leu

810

Gly

Arg

Gln

Gln

Asn

890

Met

Asp

Gln

Gly

Ser
970

Asn

Ala

Pro

His

Gly

Ser

635

Thr

Asn

Met

Gly

Leu

715

Met

Gly

Ser

Asn

Ser

795

Ser

Ser

Leu

Gln

Arg

875

Glu

His

Ala

His

Asn
955

Ser

Ser

Pro

Pro

Gln

Ser

620

Trp

Glu

Leu

Lys

Gly

700

Ser

Glu

Thr

Ser

Ser

780

Ser

Pro

Ala

Thr

Ser

860

Arg

Ser

Leu

Glu

Cys
940
Gln

Asn

Gly

Ser

Ile

Gln

605

Glu

His

Lys

Asn

His

685

Ala

Val

Thr

Ile

Asp

765

Ser

Ser

Glu

Gly

Gly

845

His

Leu

Tyr

Met

Pro

925

Asn

Gly

Phe

Val

Val

Pro

590

Gln

Ser

Ser

Ala

Ala

670

Asp

Ala

Asn

Leu

Thr

750

Ile

Gly

Asn

Lys

Asn

830

Gly

Gln

Pro

Tyr

Thr

910

Met

Thr

Pro

Asp

Glu

Ala

575

Val

Ser

Ala

Arg

Gly

655

Ser

Gly

Ser

Gly

Arg

735

Leu

Leu

Gly

Ala

Arg

815

Glu

Ile

Gln

Ala

Met

895

Ala

Ser

Ser

Pro

Ala
975

His

Pro

Gln

Gln

Ala

Glu

640

Leu

Gly

Asp

Arg

Val

720

Arg

Leu

Asp

Ser

Ser

800

Glu

Met

Cys

Gln

Ala

880

Ala

His

Pro

Ser

Ile
960

Thr

Phe
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-continued

980 985 990

Ser Arg Asp Ala Leu Gly Arg Arg Ser Ile Ser Glu Lys His His Ala
995 1000 1005

Ala Leu Asp Ala Arg Glu Thr Gly Thr Tyr Gln Arg 2Asn Lys Lys
1010 1015 1020

Leu Arg Glu Glu Arg Glu Arg Glu Arg Arg Ile Gln Leu Thr Lys
1025 1030 1035

Ser Ala Val Tyr Gly Gly Ser Ile Glu Ser Leu Thr Ala Arg Ile
1040 1045 1050

Ala Ser Ala Asn Ala Gln Phe Ser Gly Tyr Lys His Ala Lys Thr
1055 1060 1065

Ala Ser Ser Ile Glu Gln Arg Glu Thr Gln Gln Gln Leu Ala Ala
1070 1075 1080

Ala Glu Ala Glu Ala Arg Asp Gln Leu Gly Asp Leu Gly Pro Ser
1085 1090 1095

Leu Gly Met Lys Lys Ser Ser Ser Leu Glu Ser Leu Gln Thr Met
1100 1105 1110

Val Gln Glu Leu Gln Met Ser Asp Glu Pro Arg Gly His Gln Ala
1115 1120 1125

Leu Arg Ala Pro Arg Gly Arg Gly Arg Glu Asp Ser Leu Arg Ala
1130 1135 1140

Ala Val Val Ser Glu Pro Asp Ala Ser Lys Pro Arg Lys Thr Trp
1145 1150 1155

Leu Leu Glu Asp Gly Asp His Glu Gly Gly Phe Ala Ser Gln Arg
1160 1165 1170

Asn Gly Pro Phe Gln Ser Ser Leu Asn Asp Gly Lys His Gly Cys
1175 1180 1185

Lys Ser Ser Arg Ala Lys Lys Pro Ser Ile Leu Arg Gly Ile Gly
1190 1195 1200

His Met Phe Arg Phe Gly Lys Asn Arg Lys Asp Gly Val Val Pro
1205 1210 1215

Val Asp Asn Tyr Ala Val Asn Ile Ser Pro Pro Thr Ser Val Val
1220 1225 1230

Ser Thr Ala Thr Ser Pro Gln Leu Gln Gln Gln Gln Gln Gln Gln
1235 1240 1245

Leu Gln Gln His Gln Gln Gln Gln Gln Ile Pro Thr Ala Ala Leu
1250 1255 1260

Ala Ala Leu Glu Arg Asn Gly Lys Pro Pro Ala Tyr Gln Pro Pro
1265 1270 1275

Pro Pro Leu Pro Ala Pro Asn Gly Val Gly Ser Asn Gly Ile His
1280 1285 1290

Gln Asn Asp Ile Phe Asn His Arg Tyr Gln His Tyr Ala Asn Tyr
1295 1300 1305

Glu Asp Leu His Gln Gln His Gln Gln His Gln Ile Ser Gly Gly
1310 1315 1320

Asp Ser Thr Thr Ser Ile Ser Glu Thr Leu Ser Glu Ser Thr Leu
1325 1330 1335

Glu Cys Met Arg Gln Gln Val Ile Arg Gln Arg Ile Lys Val Glu
1340 1345 1350

Ala Glu Ser Arg Arg His Gln His Tyr His Ser Gln Arg Ser Ala
1355 1360 1365

Arg Ser Gln Asp Val Ser Met His Ser Thr Ser Ser Gly Ser Gln
1370 1375 1380
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-continued

Pro Gly Ser Leu Ala Gln Pro Gln Ala Gln Ser Asn Gly Val Arg
1385 1390 1395

Pro Met Ser Ser Tyr Tyr Glu Tyr Glu Thr Val Gln Gln Gln Arg
1400 1405 1410

Val Gly Ser Ile Lys His Ser His Ser Ser Ser Ala Thr Ser Ser
1415 1420 1425

Ser Ser Ser Pro Ile Asn Val Pro His Trp Lys Ala Ala Ala Met
1430 1435 1440

Asn Gly Tyr Ser Pro Ala Ser Leu Asn Ser Ser Ala Arg Ser Arg
1445 1450 1455

Gly Pro Phe Val Thr Gln Val Thr Ile Arg Glu Gln Ser Ser Gly
1460 1465 1470

Gly Ile Pro Ala His Leu Leu Gln Gln His Gln Gln Gln Gln Leu
1475 1480 1485

Gln Gln Gln Gln Pro Thr Tyr Gln Thr Val Gln Lys Met Ser Gly
1490 1495 1500

Pro Ser Gln Tyr Gly Ser Ala Ala Gly Ser Gln Pro His Ala Ser
1505 1510 1515

Lys Val
1520

<210> SEQ ID NO 3

<211> LENGTH: 351

<212> TYPE: PRT

<213> ORGANISM: Drosophila melanogaster

<400> SEQUENCE: 3

Met Ser Lys Asn Lys Ile Asn Thr Thr Ser Ala Thr Ala Ala Ser Asp
1 5 10 15

Thr Asn Leu Ile Glu Val Lys Ser Lys Phe Asp Ala Glu Phe Arg Arg
20 25 30

Trp Ser Phe Lys Arg Asn Glu Ala Glu Gln Ser Phe Asp Lys Phe Ala
35 40 45

Ser Leu Ile Glu Gln Leu His Lys Leu Thr Asn Ile Gln Phe Leu Ile
50 55 60

Leu Tyr Ile Asp Pro Arg Asp Asn Asp Leu Leu Pro Ile Asn Asn Asp
65 70 75 80

Asp Asn Phe Gly Arg Ala Leu Lys Thr Ala Arg Pro Leu Leu Arg Val
85 90 95

Ile Val Gln Arg Lys Asp Asp Leu Asn Glu Tyr Ser Gly Phe Gly Thr
100 105 110

Met Lys Pro Arg Asn Leu Ile Gly Ser Ile Leu Met Gly His Thr Pro
115 120 125

Val Lys Thr Lys Ala Pro Ser Ile Ser Ile Pro His Asp Phe Arg Gln
130 135 140

Val Ser Ala Ile Ile Asp Val Asp Ile Val Pro Glu Thr His Arg Arg
145 150 155 160

Val Arg Leu Leu Lys His Gly Ser Asp Lys Pro Leu Gly Phe Tyr Ile
165 170 175

Arg Asp Gly Thr Ser Val Arg Val Thr Ala Ser Gly Leu Glu Lys Gln
180 185 190

Pro Gly Ile Phe Ile Ser Arg Leu Val Pro Gly Gly Leu Ala Glu Ser
195 200 205

Thr Gly Leu Leu Ala Val Asn Asp Glu Val Ile Glu Val Asn Gly Ile
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-continued

46

Glu

225

Asn

Leu

Ser

Glu
305

Leu

Ser

<210>
<211>
<212>
<213>

<400>

210

Val

Ser

Thr

Gly

Asp

290

Ser

Ser

Thr

Ala

Ser

Ser

Ser

275

Asp

Pro

Ser

Ile

Gly

Asn

Thr

260

His

Gln

Thr

Ser

Met

340

PRT

SEQUENCE :

Met Gln Thr Ile

1

Thr

Glu

Asp

Cys

Trp

Leu
Leu
145

Thr

Leu

Cys

Pro

Pro

50

Arg

Phe

Val

Gly

Ala

130

Ala

Gln

Glu

Leu

Thr

35

Tyr

Leu

Ser

Pro

Thr

115

Lys

Lys

Lys

Pro

Leu

20

Val

Thr

Arg

Val

Glu

100

Gln

Asn

Glu

Gly

Pro
180

Lys

Leu

245

His

His

Asp

Ser

Pro

325

Ala

SEQ ID NO 4
LENGTH:
TYPE :
ORGANISM: Drosophila melanogaster

191

4

Lys

5

Ile

Phe

Leu

Pro

Val

85

Ile

Ile

Lys

Leu

Leu
165

Glu

<210> SEQ ID NO 5

<211> LENGTH:

<212> TYPE:
<213> ORGANISM: Drosophila melanogaster

PRT

<400> SEQUENCE:

1507

5

Thr

230

Ile

Arg

Thr

Asp

Thr

310

Ser

Ser

Cys

Ser

Asp

Gly

Leu

70

Ser

Thr

Asp

Gln

Lys

150

Lys

Pro

215

Leu

Ile

Gly

Asn

Ile

295

Ser

Ser

Asp

Val

Tyr

Asn

Leu

55

Ser

Pro

His

Leu

Lys

135

Ala

Asn

Thr

Asp

Thr

Ser

Asn

280

Val

Ala

His

Val

Val

Thr

Tyr

40

Phe

Tyr

Ser

His

Arg

120

Pro

Val

Val

Lys

Gln

Val

Phe

265

Thr

Asp

Gly

His

Lys
345

Val

Thr

25

Ala

Asp

Pro

Ser

Cys

105

Asp

Ile

Lys

Phe

Lys
185

Val

Lys

250

Ser

Asn

Leu

Asn

Gln

330

Asp

Asp

Asn

Val

Thr

Gln

Phe

90

Gln

Glu

Thr

Tyr

Asp

170

Arg

Met Ser Thr Ser Val Gln Arg Met Ser Arg

220

Thr Asp
235

Pro Ala

Arg Asn

Thr Ser

Thr Gly

300

His Asn
315

Gln Ala

Gly Val

Asp Gly

Lys Phe

Thr Val

Ala Gly
60

Thr Asp
75

Glu Asn

Lys Thr

Asn Ser

Met Glu

140

Val Glu
155

Glu Ala

Lys Cys

Met

Asn

Ser

Asp

285

Val

His

Ala

Leu

Ala

Pro

Met

45

Gln

Val

Val

Pro

Thr

125

Gln

Cys

Ile

Lys

Met

Gln

Gln

270

Glu

Thr

Gln

Ser

His
350

Val

Ser

30

Ile

Glu

Phe

Lys

Phe

110

Leu

Gly

Ser

Leu

Phe
190

Val

Arg

255

Leu

Ile

Leu

Pro

Asn

335

Leu

Gly

Glu

Gly

Asp

Leu

Glu

95

Leu

Glu

Glu

Ala

Ala
175

Leu

Ala

240

Thr

Ser

Glu

Asp

Pro

320

Ala

Lys

Tyr

Gly

Tyr

Val

Lys

Leu

Lys

Lys

Leu

160

Ala

Ser Tyr His Cys Ile Asn
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48

Met

Thr

Ile

Pro

Phe

145

Asp

Pro

Gln

Gly

225

Gln

Pro

Tyr

Ile

Ile

305

Pro

Asn

Gly

Ile

385

Gln

Ser

Ser

His

Pro

50

Pro

Asn

Lys

Asp

Phe

130

Thr

Phe

Val

Ala

Pro

210

Asn

Tyr

Ile

Asn

Arg

290

Asp

Ile

Ile

Thr

Lys
370
Val

Val

Gly

Ala

Gln

35

Ala

Ala

Arg

Glu

Pro

115

Glu

Thr

Val

Cys

Phe

195

Asp

Asn

Phe

Asp

Val

275

Val

Thr

Ala

Phe

Phe

355

Thr

Arg

Glu

Thr

Thr

20

Gln

Arg

Leu

Lys

Glu

100

Asp

Arg

His

Thr

Thr

180

Asn

Ala

Ser

Lys

Lys

260

Val

Val

Pro

Thr

Glu

340

Val

Leu

Asn

Asp

Ile
420

Pro

His

Leu

Ala

Pro

85

Gln

Pro

Pro

Thr

Val

165

Phe

Lys

Val

Leu

Ile

245

Arg

Pro

Glu

Ile

Leu

325

Leu

Phe

Asp

Thr

Val
405

Leu

Gln

Lys

Leu

Leu

70

Ala

Pro

Asp

Lys

Phe

150

Gln

Asn

Ala

Val

Val

230

Asp

Pro

Asp

Ser

Tyr

310

Arg

Asn

Asn

Tyr

His

390

Asn

Glu

Ala

Arg

Leu

55

His

Phe

Glu

Gln

Phe

135

Asp

Ala

Val

Arg

Met

215

Glu

Lys

Gly

Pro

Ser

295

Leu

Ala

Thr

Gln

Glu
375
Glu

Asp

Asn

Gly

Lys

40

Gly

Ser

Lys

Asn

Val

120

Phe

Arg

Thr

Thr

Tyr

200

Thr

Tyr

Glu

Gln

Pro

280

Ile

Lys

Val

Gly

Ile

360

Ala

Leu

Asn

Glu

His

25

Cys

Val

Pro

Asn

Thr

105

Ile

Ile

Asp

Asp

Ile

185

Asp

Ile

Glu

Ser

Ser

265

Gln

Lys

Glu

Ser

Arg

345

Gly

Ile

Gly

Ile

Pro
425

10

Leu

Arg

Ile

Pro

Cys

90

Tyr

Arg

Asn

Glu

Asn

170

Glu

Glu

Ser

Ile

Gly

250

Tyr

Asp

Pro

Asn

Asn

330

Thr

Asn

Thr

Thr

Pro
410

Pro

Asn

Asp

Val

Asp

Ala

Val

Tyr

Pro

Pro

155

Gly

Asp

Ser

Ala

Leu

235

Ile

Ala

Ala

Pro

Leu

315

Met

Glu

Glu

Asp

Glu
395

Tyr

Gly

Pro

Leu

Ala

60

Lys

Gly

Leu

Ser

Ser

140

Ile

Leu

Ile

Met

Ser

220

Arg

Ile

Ile

Gln

Ser

300

Lys

Pro

Gln

Val

Tyr
380
His

Tyr

Thr

Ala

Gly

45

Ile

Asn

Tyr

Thr

Ile

125

Thr

His

Pro

Asn

Ser

205

Asp

Glu

Tyr

Ile

Ile

285

Phe

Asn

Asp

Thr

Thr

365

Thr

Gln

Thr

Pro

Gln

30

Arg

Ser

Phe

Ala

Val

110

Val

Gly

Glu

Pro

Asp

190

Glu

Phe

Arg

Leu

Val

270

Glu

Val

Phe

Lys

Asn

350

Ile

Leu

Ile

Glu

Val
430

15

Gln

Arg

Leu

Ser

Pro

95

Glu

Gln

Val

Lys

Leu

175

Asn

Asn

Asp

Asp

Lys

255

Arg

Val

Asn

Thr

Pro

335

Ser

Ser

Thr

Lys

Val
415

Met

Gln

Leu

Leu

Gly

Lys

Ala

Ser

Ile

Phe

160

Asp

Ala

Ala

Asp

Phe

240

Arg

Ala

Arg

Pro

His

320

Glu

Lys

Leu

Met

Ile
400

Lys

Gln
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50

Phe

Gly

465

Tyr

Asp

Gly

Ala

545

Glu

Lys

Glu

Gln

625

Ile

Asp

Thr

Asp

Asp

705

Met

Leu

Phe

Met

785

Gln

Arg

Asp

Arg

Glu

450

Asn

Asn

Asn

Asp

Glu

530

Lys

Ser

Ile

Leu

Val

610

Asp

Leu

Gln

Ile

Pro

690

Glu

Thr

Pro

Gln

Gly

770

Asp

Lys

Gln

Asn

Ala

435

Leu

Ile

Val

Gly

Lys

515

Arg

Ala

Gly

Thr

Lys

595

Ile

Tyr

Thr

His

Asp

675

Pro

Asp

Leu

Val

Ala

755

Ile

Gly

Glu

Ser

Ala
835

Phe

Ala

Thr

Lys

Glu

500

Asn

Leu

Glu

Asn

Val

580

Val

Lys

Ser

Val

Ile

660

Asn

Asn

Gly

Lys

Tyr

740

Asn

Asp

Asp

Tyr

Ala
820

Met

Asp

Asp

Ala

Val

485

Pro

Asp

Leu

Asp

Val

565

Asn

Arg

Ile

Val

Glu

645

Val

Ser

Gly

Val

Asp

725

Trp

Asp

Ser

Tyr

Phe
805

Val

Ser

Met

Asn

Leu

470

Ile

Asn

His

Glu

Glu

550

Gly

Gln

Ala

Glu

Thr

630

Ala

Tyr

Gly

His

Gly

710

Ile

Gln

Tyr

Glu

Leu
790
Ile

Ser

Glu

Asp

Arg

455

Thr

Ala

Arg

Lys

Asp

535

Asp

Asp

Lys

Phe

Asp

615

Ile

Tyr

Ser

Cys

Lys

695

Thr

Asn

Glu

Asp

Ala

775

His

Pro

Ile

Gly

Gly

440

Glu

Thr

Ser

Gly

Pro

520

Ala

Asn

Ala

Leu

Asp

600

Val

Leu

Asp

Ile

Leu

680

Asn

Thr

Asp

Asn

Asp

760

Thr

Ala

Ile

Leu

Ser
840

Thr

Tyr

Phe

Asp

His

505

His

Asn

Ala

Phe

Asp

585

Gly

Asn

Glu

Pro

His

665

Arg

Trp

Val

Asn

Arg

745

Thr

Pro

Asn

Arg

His

825

Ser

Ser

Phe

Asp

Asn

490

Gln

Phe

Thr

Ser

Lys

570

Tyr

Ile

Asp

Glu

Asp

650

Gln

Leu

Gln

Ser

Ala

730

Asn

Pro

Asp

Val

Ile
810

Leu

Arg

Ala

Thr

Arg

475

Ser

Val

Gln

Asn

Gln

555

Ile

Glu

Tyr

Asn

Thr

635

Ile

Asn

Val

Val

Thr

715

Pro

Pro

Gly

Ile

Gln
795
Ser

Val

Ile

Asn

Ile

460

Glu

Pro

Phe

Gln

Thr

540

Ile

Gly

Thr

Asp

Pro

620

Thr

Lys

Asp

Lys

Leu

700

Val

Phe

Gly

Ala

Lys

780

Phe

Asp

Ile

Phe

Asn

445

Asp

Glu

Ser

Arg

Asp

525

Glu

Leu

Leu

Ile

Asp

605

Pro

Tyr

Asp

Gly

Thr

685

Ile

Lys

Leu

His

Gly

765

Thr

Asp

Ser

Gly

Ile
845

Ile

Pro

Arg

Ser

Ile

510

Lys

Val

Tyr

Lys

Thr

590

Tyr

Val

Asp

Arg

Asn

670

Leu

Lys

Glu

Ile

Val

750

Asn

Lys

Arg

Gly

Asp

830

Tyr

Val

Asn

Asp

Leu

495

Ser

Tyr

Ile

Ser

Thr

575

Glu

Thr

Phe

Asp

Asn

655

Arg

Asp

Ala

Val

Asn

735

Val

Phe

Phe

Glu

Val
815

Val

Asn

Ser

Thr

Phe

480

Phe

Ile

Leu

Glu

Ile

560

Gly

Tyr

Thr

Lys

Cys

640

Ala

Trp

Arg

Asn

Thr

720

Glu

Gln

Thr

Ser

Ala
800
Pro

Asn

Tyr
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Lys Gly Glu Ala Pro Glu Thr Asp Ile Gly Arg Val Phe Val Asp Asp
850 855 860

Leu Asp Asp Trp Asp Leu Glu Asp Lys Tyr Phe Glu Trp Lys Asp Leu
865 870 875 880

Pro His Asp Gln Phe Arg Leu Asn Pro Ser Thr Gly Met Ile Thr Met
885 890 895

Leu Val His Thr Ala Glu Gly Glu Tyr Asp Leu Ser Phe Val Val Thr
900 905 910

Glu Asp Ser Met Phe Val Pro Arg His Ser Val Asp Ala Tyr Val Thr
915 920 925

Val Val Val Arg Glu Leu Pro Glu Glu Ala Val Asp Lys Ser Gly Ser
930 935 940

Ile Arg Phe Ile Asn Val Thr Lys Glu Glu Phe Ile Ser Val Pro Arg
945 950 955 960

Asp Phe Gln Ser Pro Asp Ala Leu Ser Leu Lys Asp Arg Phe Gln Leu
965 970 975

Ser Leu Ala Lys Leu Phe Asn Thr Ser Val Ser Asn Val Asp Val Phe
980 985 990

Thr Val Leu Gln Asn Glu Asn His Thr Leu Asp Val Arg Phe Ser Ala
995 1000 1005

His Gly Ser Pro Tyr Tyr Ala Pro Glu Lys Leu Asn Gly Ile Val
1010 1015 1020

Ala Gln Asn Gln Gln Arg Leu Glu Asn Glu Leu Asp Leu Gln Met
1025 1030 1035

Leu Met Val Asn Ile Asp Glu Cys Leu Ile Glu Lys Phe Lys Cys
1040 1045 1050

Glu Glu Ser Cys Thr Asn Glu Leu His Lys Ser Ser Val Pro Tyr
1055 1060 1065

Met Ile Tyr Ser Asn Thr Thr Ser Phe Val Gly Val Asn Ala Phe
1070 1075 1080

Val Gln Ala Gln Cys Val Cys Glu Ala Pro Leu Met Arg Arg Cys
1085 1090 1095

Leu Asn Gly Gly Ser Pro Arg Tyr Gly Glu Asn Asp Val Cys Asp
1100 1105 1110

Cys Ile Asp Gly Phe Thr Gly Pro His Cys Glu Leu Val Ser Val
1115 1120 1125

Ala Phe Tyr Gly Ser Gly Tyr Ala Phe Tyr Glu Pro Ile Ala Ala
1130 1135 1140

Cys Asn Asn Thr Lys Ile Ser Leu Glu Ile Thr Pro Gln Ile Asp
1145 1150 1155

Gln Gly Leu Ile Met Tyr Leu Gly Pro Leu Asn Phe Asn Pro Leu
1160 1165 1170

Leu Ala 1Ile Ser Asp Phe Leu Ala Leu Glu Leu Asp Asn Gly Tyr
1175 1180 1185

Pro Val Leu Thr Val Asp Tyr Gly Ser Gly Ala Ile Arg Ile Arg
1190 1195 1200

His Gln His Ile Lys Met Val Ala Asp Arg Thr Tyr Gln Leu Asp
1205 1210 1215

Ile Ile Leu Gln Arg Thr Ser Ile Glu Met Thr Val Asp Asn Cys
1220 1225 1230

Arg Leu Ser Thr Cys Gln Thr Leu Gly Ala Pro Ile Gly Pro Asn
1235 1240 1245

Glu Phe Leu Asn Val Asn Ala Pro Leu Gln Leu Gly Gly Thr Pro
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1250 1255 1260

Val Asp Leu Glu Gln Leu Gly Arg Gln Leu Asn Trp Thr His Val
1265 1270 1275

Pro Asn Gln Lys Gly Phe Phe Gly Cys Ile Arg Asn Leu Thr Ile
1280 1285 1290

Asn Glu GIln Thr Tyr Asn Leu Gly Met Pro Ser Val Phe Arg Asn
1295 1300 1305

Ile Asp Ser Gly Cys Gln Gln Ser Val Ala Val Ala Phe Ser Phe
1310 1315 1320

Gly Ile Asp Arg Asn Phe Ile Ile Ala Ile Ile Val Cys Leu Ala
1325 1330 1335

Leu Leu Leu Ile Ile Leu Leu Ala Val Val Val Gln Lys Lys Gln
1340 1345 1350

Lys Asn Gly Trp His Glu Lys Asp Ile Asp Asp Ile Arg Glu Thr
1355 1360 1365

Ile Ile Asn Tyr Glu Asp Glu Gly Gly Gly Glu Arg Asp Thr Asp
1370 1375 1380

Tyr Asp Leu Asn Val Leu Arg Thr Gln Pro Phe Tyr Glu Glu Lys
1385 1390 1395

Leu Tyr Lys Asp Pro His Ala Leu Gln Gly Asn Met Arg Asp Pro
1400 1405 1410

Asn Asp Ile Pro Asp Ile Ala Asp Phe Leu Gly Asp Lys Lys Glu
1415 1420 1425

Asn Cys Asp Arg Asp Val Gly Ala Thr Thr Val Asp Asp Val Arg
1430 1435 1440

His Tyr Ala Tyr Glu Gly Asp Gly Asn Ser Asp Gly Ser Leu Ser
1445 1450 1455

Ser Leu Ala Ser Cys Thr Asp Asp Gly Asp Leu Asn Phe Asp Tyr
1460 1465 1470

Leu Ser Asn Phe Gly Pro Arg Phe Arg Lys Leu Ala Asp Met Tyr
1475 1480 1485

Gly Glu Glu Pro Ser Asp Thr Asp Ser Asn Val Asp Asp Asp Gln
1490 1495 1500

Gly Trp Arg Ile
1505

<210> SEQ ID NO 6

<211> LENGTH: 2146

<212> TYPE: PRT

<213> ORGANISM: Drosophila melanogaster

<400> SEQUENCE: 6

Met Ala Lys Ile Ala Asn Ala Ser Leu Ser Gln Gln Gln Lys Gln Arg
1 5 10 15

Gln Ala Glu Thr Ala Thr Thr Thr Thr Thr Thr Val Ala Ala Ser Val
20 25 30

Glu Thr Ala Thr Thr Thr Ala Arg Ser Arg Asp Arg Thr Lys Ser Ala
35 40 45

Ala Gln Ile Thr Ser His Leu Leu Lys Arg Ala Ile Ser Val Tyr Ser
50 55 60

Ser Pro Gln Trp Ile Pro Leu Phe Ile Leu Ile Tyr Leu Ala Thr Asp
65 70 75 80

Val Ala Ser Val Ala Val Pro Thr Lys Glu Ala Tyr Phe Asn Gly Ser
85 90 95
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56

Thr

Ile

Asn

Ser

145

Lys

Lys

Ile

Ile

Cys

225

Gln

Asp

Pro

Cys

Gly

305

Glu

Gly

Asn

Ala

385

Cys

Tyr

Pro

Cys

Thr
465
Pro

Cys

Cys

Tyr

Ser

Lys

130

Leu

Leu

Tyr

Phe

Gly

210

Leu

Asn

His

Cys

Arg

290

Ser

Asn

Gln

Pro

Leu

370

Asp

Ile

Thr

Cys

Gln

450

Cys

Ile

Gln

Val

Leu

Phe

115

Asn

Ala

Pro

Glu

Ala

195

Tyr

Leu

Val

Asp

Met

275

Cys

Pro

Ser

His

Cys

355

Thr

Thr

Asp

Gly

Leu

435

Cys

Gln

Gly

Ile

Gly

Arg

100

Arg

Ser

Gly

Tyr

Tyr

180

Asn

Lys

Asp

Val

Leu

260

Gly

Thr

Cys

Arg

Cys

340

Leu

Cys

Asp

Arg

Ala

420

Asn

Leu

Thr

Phe

Ala
500

Gly

Leu

Ser

Ile

Pro

Gln

165

Gly

Ser

Asp

Gly

Phe

245

Phe

His

Ala

Ala

Gly

325

Glu

Asn

Glu

Glu

Ile

405

Phe

Gly

Asp

Gln

Gln
485

Pro

Lys

Thr

Cys

Val

Ala

150

Leu

Asn

Thr

Ala

Pro

230

Gly

Thr

Gly

Arg

Lys

310

Asp

Thr

Asn

Cys

Cys

390

Asn

Cys

Gly

Gly

Gln
470
Cys

Ser

Cys

Thr

Arg

Ile

135

Val

Leu

Leu

Tyr

Ile

215

Gly

His

Arg

Thr

Tyr

295

Asn

Tyr

Glu

Gly

Pro

375

Ala

Gly

Gln

Arg

Trp

455

Cys

Leu

Cys

Val

Pro

Gly

120

Ser

His

Asp

Tyr

Asn

200

Leu

Leu

Cys

Leu

Cys

280

Ser

Pro

Gln

Val

Ala

360

Lys

Ser

Phe

Thr

Cys

440

Gly

Leu

Cys

Ala

Cys

Met

105

Gly

Val

Gly

Asn

Leu

185

Ser

Ile

Gln

Pro

Pro

265

Ser

Gly

Cys

Cys

Asn

345

Cys

Gly

Gln

Ser

Asn

425

Phe

Gly

Asn

Pro

Gln
505

Lys

Pro

Glu

Leu

Pro

Arg

170

His

Gln

Leu

Phe

Leu

250

Asp

Ser

Lys

Glu

Phe

330

Ile

Val

Tyr

Pro

Cys

410

Val

Asp

Glu

Gly

Pro
490

Gln

Pro

Ile

Ile

Asn

Asn

155

Trp

Val

Phe

Gly

Val

235

Thr

Asn

Ser

Asn

Asn

315

Cys

His

Val

Ala

Cys

395

Asp

Asp

Thr

Ile

Gly
475
Glu

Cys

Gly

Trp Asp His

Leu

Asp

140

Asn

His

Asp

Leu

Asn

220

Asn

Pro

Phe

Pro

Cys

300

Gly

Asp

Pro

Ile

Gly

380

Gln

Cys

Glu

Tyr

Cys

460

Thr

Tyr

Pro

Ser

Ala

125

Phe

Arg

Thr

Arg

Thr

205

Ser

Asn

Gly

Cys

Glu

285

Gln

Gly

Pro

Leu

Gly

365

Ala

Asn

Ser

Cys

Gly

445

Asp

Cys

Thr

Ile

Ser

110

Gln

Leu

Leu

Leu

Ala

190

Asn

Phe

Ser

Pro

Leu

270

Gly

Lys

Ser

Asn

Cys

350

Gly

Arg

Asn

Gly

Asp

430

Trp

Arg

Leu

Gly

Asp

510

Gly

Ser

Gln

Gln

Asp

Gln

175

Ala

Gln

Ser

Thr

Cys

255

Asn

Tyr

Asp

Cys

His

335

Gln

Ser

Cys

Gly

Thr

415

Lys

Tyr

Pro

Asp

Glu
495

Ser

Tyr

Ala

Tyr

Ile

Val

160

Phe

Ser

Asp

Gly

Val

240

Ser

Asp

Glu

Asn

Leu

320

Ser

Thr

Gly

Glu

Ser

400

Gly

Asn

Thr

Met

Lys
480
Leu

Glu

Asn
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58

Cys

Ile

545

Ser

Arg

Met

Asn

Leu

625

Arg

Cys

Cys

Cys

Asn

705

Glu

Thr

Met

Pro

Cys

785

Ile

Asp

Lys

Tyr

Ser

865

Glu

Lys

Lys

Glu

Gln

530

Asn

Met

Cys

Val

Gln

610

Pro

Thr

Gly

Thr

Leu

690

Ala

Val

Cys

Thr

Cys

770

Asp

Asp

Arg

Asn

Asn

850

Arg

Asn

Asn

His

Pro
930

515

Thr

Cys

Asn

Glu

Cys

595

Cys

Asn

Cys

Asn

Pro

675

Ser

Tyr

Asp

Ile

Gly

755

Leu

Cys

Glu

Val

Cys

835

Gly

Ile

Ala

Cys

Gly

915

Gly

Ser

Asn

Gly

Lys

580

Val

Ala

Gly

Gly

Gly

660

Gly

Phe

Glu

Ile

Asp

740

Arg

Asn

Ser

Cys

Lys

820

Glu

Asn

Thr

Ser

Glu
900

Asn

Phe

Thr

Ala

Thr

565

Ala

Gln

Thr

Asp

Asn

645

Ile

Phe

Pro

Cys

Asp

725

Arg

Ile

Gly

Gly

Leu

805

Asp

Gln

Cys

Asp

Gly

885

Ile

Cys

Glu

Gly

Thr

550

His

Glu

Asn

Gln

Tyr

630

Asp

Cys

Thr

Cys

Val

710

Glu

Ile

Cys

Gly

Thr

790

Ser

Tyr

Asp

Leu

Leu

870

Tyr

Asn

Asn

Gly

Asp

535

Asn

Cys

Asn

Gln

Pro

615

Glu

Val

Lys

Gly

Leu

695

Cys

Cys

Asn

Asp

Gln

775

Gly

Asn

Phe

Ile

Glu

855

Pro

Glu

Ile

Asp

Thr
935

520

Gly

Gly

Tyr

Cys

Cys

600

Cys

Cys

Asp

Asn

Val

680

Asn

Gln

Gly

Asn

Ile

760

Cys

Tyr

Pro

Cys

Asn

840

Arg

Lys

Cys

Asn

Gly
920

His

Ala

Lys

Cys

Ser

585

Leu

Gln

Lys

Glu

Glu

665

His

Gly

Pro

Ser

Phe

745

Asp

Ile

Glu

Cys

Asp

825

Glu

Ser

Val

Val

Glu
905

Ile

Cys

Ser

Cys

Ala

570

Pro

Cys

Asn

Cys

Cys

650

Lys

Cys

Ala

Gly

Asn

730

Thr

Ile

Asp

Gly

Thr

810

Cys

Cys

Asn

Phe

Cys
890
Cys

Gly

Glu

Ala

Leu

555

Val

Leu

Pro

Gly

Thr

635

Thr

Gly

Asp

Thr

Tyr

715

Pro

Cys

Asp

Gln

Glu

795

Asn

His

Glu

Ile

Ser

875

Val

Asp

Thr

Ile

Leu

540

Asn

Gly

Asn

Glu

Gly

620

Arg

Leu

Ser

Ser

Cys

700

Glu

Cys

Asn

Asp

Leu

780

Asn

Gly

Asn

Ser

Thr

860

Gln

Pro

Ser

Tyr

Asn
940

525

Ala

Gly

Tyr

Cys

Asn

605

Glu

Gly

His

Tyr

Asp

685

His

Gly

Ser

Cys

Cys

765

Gly

Cys

Ala

Gly

Asn

845

Leu

Pro

Gly

Asn

Thr
925

Ile

Leu

Gly

Ser

Gln

590

Lys

Cys

Trp

Pro

Lys

670

Val

Asn

Glu

Asn

Ile

750

Val

Gly

Glu

Lys

Tyr

830

Pro

Tyr

Phe

Ile

Pro
910

Cys

Asp

Thr

Thr

Gly

575

Glu

Val

Val

Thr

Lys

655

Cys

Asp

Lys

Asn

Gly

735

Pro

Gly

Phe

Leu

Cys

815

Lys

Cys

Gln

Ser

Ile
895
Cys

Glu

Glu

Pro

Cys

560

Asp

Pro

Cys

Asp

Gly

640

Ile

Tyr

Glu

Ile

Cys

720

Ser

Gly

Asp

Arg

Asn

800

Leu

Gly

Gln

Met

Phe

880

Gly

Ser

Cys

Cys
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Asp Arg Tyr Asn Pro Cys Gln Arg Gly Thr Cys Tyr Asp Gln Ile Asp
945 950 955 960

Asp Tyr Asp Cys Asp Cys Asp Ala Asn Tyr Gly Gly Lys Asn Cys Ser
965 970 975

Val Leu Leu Lys Gly Cys Asp Gln Asn Pro Cys Leu Asn Gly Gly Ala
980 985 990

Cys Leu Pro Tyr Leu Ile Asn Glu Val Thr His Leu Tyr Asn Cys Thr
995 1000 1005

Cys Glu Asn Gly Phe Gln Gly Asp Lys Cys Glu Lys Thr Thr Thr
1010 1015 1020

Leu Ser Met Val Ala Thr Ser Leu Ile Ser Val Thr Thr Glu Arg
1025 1030 1035

Glu Glu Gly Tyr Asp Ile Asn Leu Gln Phe Arg Thr Thr Leu Pro
1040 1045 1050

Asn Gly Val Leu Ala Phe Gly Thr Thr Gly Glu Lys Asn Glu Pro
1055 1060 1065

Val Ser Tyr Ile Leu Glu Leu Ile Asn Gly Arg Leu Asn Leu His
1070 1075 1080

Ser Ser Leu Leu Asn Lys Trp Glu Gly Val Phe Ile Gly Ser Lys
1085 1090 1095

Leu Asn Asp Ser Asn Trp His Lys Val Phe Val Ala Ile Asn Thr
1100 1105 1110

Ser His Leu Val Leu Ser Ala Asn Asp Glu Gln Ala Ile Phe Pro
1115 1120 1125

Val Gly Ser Tyr Glu Thr Ala Asn Asn Ser Gln Pro Ser Phe Pro
1130 1135 1140

Arg Thr Tyr Leu Gly Gly Thr 1Ile Pro Asn Leu Lys Ser Tyr Leu
1145 1150 1155

Arg His Leu Thr His Gln Pro Ser Ala Phe Val Gly Cys Met Gln
1160 1165 1170

Asp Ile Met Val Asn Gly Lys Trp Ile Phe Pro Asp Glu Gln Asp
1175 1180 1185

Ala Asn Ile Ser Tyr Thr Lys Leu Glu Asn Val Gln Ser Gly Cys
1190 1195 1200

Pro Arg Thr Glu Gln Cys Lys Pro Asn Pro Cys His Ser Asn Gly
1205 1210 1215

Glu Cys Thr Asp Leu Trp His Thr Phe Ala Cys His Cys Pro Arg
1220 1225 1230

Pro Phe Phe Gly His Thr Cys Gln His Asn Met Thr Ala Ala Thr
1235 1240 1245

Phe Gly His Glu Asn Thr Thr His Ser Ala Val Ile Val Glu Thr
1250 1255 1260

Thr Asp Val Ala Arg Arg Ala Ile Arg Ser Ile Leu Asp Ile Ser
1265 1270 1275

Met Phe 1Ile Arg Thr Arg Glu Pro Thr Gly Gln Val Phe Tyr Leu
1280 1285 1290

Gly Thr Asp Pro Arg Lys Ala Pro Thr Lys Asn Ile Gly Asp Ser
1295 1300 1305

Tyr Val Ala Ala Lys Leu His Gly Gly Glu Leu Leu Val Lys Met
1310 1315 1320

Gln Phe Ser Gly Thr Pro Glu Ala Tyr Thr Val Gly Gly Gln Lys
1325 1330 1335
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62

Leu

Thr

Thr

Gly

Glu

Asp

Lys

Leu

Asn

Leu

Leu

Lys

Phe

Leu

Gln

Ser

Pro

Leu

Gly

Gly

Ser

Trp

Thr

Thr

Gly

Met

Asp
1340

Leu
1355

Leu
1370

Gly
1385

Pro
1400

Thr
1415

Gly
1430

Ile
1445

Ala
1460

Pro
1475

His
1490

Cys
1505

Cys
1520

Asp
1535

Glu
1550

Asp
1565

Val
1580

Tyr
1595

Gly
1610

Glu
1625

Arg
1640

Lys
1655

Asp
1670

Gln
1685

Ser
1700

Gly
1715

Ala

Asn

Val

Ser

Pro

Gly

Thr

Ile

Val

Lys

Gly

Asn

Pro

Gln

Asp

Arg

Asp

Ile

Ile

Arg

Ser

Ile

Gly

Ile

Val

Thr

Glu

Glu

Gly

Gln

Thr

Ala

Ile

Val

Ile

Glu

Pro

Glu

Ala

Asn

His

Gly

Ser

Ile

Asp

Asp

Val

Ala

Tyr

Trp

Asp

Tyr

Leu

Ala

Leu

Tyr

Val

Thr

Pro

Ile

Pro

Gln

Met

Leu

Val

Glu

Gly

Val

Tyr

Pro

Val

Ile

Asn

Thr

Arg

Leu

Glu

Gln

Leu

Ser

Arg

Tyr

Asn

Lys

Gly

Thr

Pro

Lys

Asp

Tyr

Gly

Ser

Cys

Tyr

Thr

Glu

Leu

Ser

Ala

Val

Ile

Phe

Arg

Ser

Ala

Gly

Ala

Val

Ser

His
1345

Leu
1360

Leu
1375

Arg
1390

Val
1405

Glu
1420

Val
1435

Ser
1450

Ala
1465

Asp
1480

Arg
1495

Lys
1510

Cys
1525

Cys
1540

Ala
1555

Glu
1570

Phe
1585

Asp
1600

Thr
1615

Glu
1630

Ala
1645

Met
1660

Ala
1675

Gly
1690

Gln
1705

Gly
1720

Arg

Leu

Asn

Leu

Glu

Pro

Ala

Lys

Leu

Val

Asp

Asn

Gly

Pro

Val

Phe

Ala

Arg

Gly

Trp

Lys

His

Val

Phe

Met

Gln

Asp

Thr

Ile

Gly

Asp

Ser

Gly

Asp

Val

Asn

Thr

Leu

Thr

Lys

Gly

Thr

Phe

Ser

Thr

Phe

Lys

Glu

Asn

Asp

Gln

Pro

Gly

Leu

Asn

Glu

Thr

Ala

Leu

Ala

Asp

Ser

Val

Ile

Cys

Trp

Asn

Gln

Asn

Tyr

Pro

Arg

Phe

Leu

Asn

Ser

Pro

Ser

Glu

Ser

Leu

Val

Val

Glu

Gln

Leu

Gly

Ser

Asn

Thr

Asp

Arg

Asn

Cys

Ser

Thr

Phe

Lys

Ala

Glu

Ser

Thr

Lys

Thr

Leu

Ser

Gln

Leu

Ser

Val
1350

Tyr
1365

Val
1380

Gly
1395

Ile
1410

Arg
1425

Gly
1440

Asp
1455

Arg
1470

Lys
1485

Asp
1500

Gln
1515

Leu
1530

Thr
1545

Gln
1560

Gln
1575

Gly
1590

Ile
1605

Ala
1620

Asp
1635

Leu
1650

Pro
1665

Ile
1680

Arg
1695

Phe
1710

Pro
1725

Val

Arg Asn Gln

Phe

Leu

Ala

Pro

Asp

Ser

Val

Ala

Asn

Tyr

Glu

Cys

Phe

Glu

Thr

Gly

Gly

Leu

Gly

Glu

Ala

Ala

Gln

Lys

Tyr

Gln

Arg

Tyr

Thr

Ile

Tyr

Leu

Gln

Ser

Pro

Thr

Ile

Gln

Thr

Gln

Leu

Thr

Val

His

Glu

Gly

Phe

Thr

Ala

Gly

Phe

Gln

Lys

Leu

Thr

Glu

Phe

Asn

Val

Val

Cys

Cys

Glu

Asn

Gly

Gln

Lys

Leu

Asn

Phe

Trp

Gly

Ser

Ser

Arg

Cys

Ser

Lys
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Ala

Leu

Pro

Asp

Leu

Gln

Asp

Asp

Gly

Pro

Thr

Pro

Gly

Ser

Cys

Ile

Tyr

Gln

Thr

Cys

Pro

Lys

Pro

Thr

Tyr

1730

Gln
1745

Cys
1760

Ser
1775

Asp
1790

Asn
1805

Cys
1820

Glu
1835

Leu
1850

Pro
1865

Cys
1880

Gly
1895

Leu
1910

Gly
1925

Leu
1940

Glu
1955

Gly
1970

Arg
1985

Cys
2000

Cys
2015

Asp
2030

Val
2045

Glu
2060

Glu
2075

Val
2090

Phe
2105

Ser
2120

Phe

Phe

Asp

Cys

Gln

Cys

Ile

Gln

Arg

Asn

Cys

Leu

Gly

Ser

Arg

Cys

Gly

Ile

Pro

Glu

Gly

Asp

Val

Leu

Pro

Arg

Gln

Glu

Gly

Gly

Pro

Ala

Ala

Cys

Asn

Asn

Asp

Cys

Tyr

Asn

Tyr

Glu

Gly

Cys

Cys

Ser

Phe

Gly

Val

Val

Ser

Leu

Ser

Tyr

Thr

Thr

Gly

Asp

Ser

Asp

Gly

Phe

Ile

Leu

Thr

Pro

Glu

Asn

Leu

Gln

Asn

Cys

Ala

Pro

Val

Met

Ala

Asn

Asp

Ala

Asp

Cys

Phe

Gln

Tyr

Val

Ser

Thr

Pro

Thr

Gly

Cys

Cys

Asp

Gly

Lys

Ala

Gly

Gly

Ser

Leu

Ala

Gln

1735

Ala
1750

Cys
1765

Cys
1780

Ile
1795

Ile
1810

Glu
1825

Pro
1840

Val
1855

Leu
1870

Thr
1885

Cys
1900

Phe
1915

Thr
1930

Arg
1945

Gln
1960

Asp
1975

Ile
1990

Arg
2005

Pro
2020

Thr
2035

Ala
2050

Lys
2065

Thr
2080

Leu
2095

Arg
2110

Glu
2125

Thr

Lys

Thr

Asp

Asn

Gly

Cys

Cys

Lys

Cys

Thr

Cys

Gly

Leu

Asn

Cys

Asp

Cys

Tyr

Asp

Lys

Asn

Thr

Leu

Asn

Tyr

Arg

Asn

Cys

Glu

Gln

Gln

His

Asp

Gln

Gln

Cys

Glu

Ala

Cys

Gly

Gln

Glu

Phe

Cys

Leu

Pro

Cys

Asp

Ile

Lys

Cys

Pro

Asp

Gln

Cys

Val

His

Asn

Cys

Met

Asn

Val

Ile

Val

Glu

Gly

Gly

Cys

Asn

Gly

Cys

Asp

Thr

Ile

Ala

Arg

Asn

Glu

Gly

Pro

Leu

Ala

Cys

Gly

Pro

Thr

Gly

Pro

Thr

Pro

Gln

Gln

Thr

Asn

Lys

Ala

Ser

Tyr

Ala

Ala

Gly

Ala

Pro

1740

Glu
1755

Phe
1770

Gly
1785

Asn
1800

Ala
1815

Glu
1830

Gly
1845

Glu
1860

Cys
1875

Phe
1890

Gly
1905

Pro
1920

Met
1935

Asp
1950

Cys
1965

Gly
1980

Met
1995

Pro
2010

Tyr
2025

Asn
2040

Tyr
2055

Pro
2070

Ile
2085

Ala
2100

Thr
2115

Arg
2130

Gly

Cys

Phe

Thr

Phe

Gln

Asn

Asp

Glu

Asn

Phe

Cys

Cys

Ile

Lys

Phe

Glu

Gly

Cys

Gly

Cys

Ile

Ile

Leu

Arg

Leu

Cys

Gln

Glu

Glu

Phe

Asn

Cys

Tyr

Asn

Ala

Glu

Asp

Lys

Asn

Asp

Glu

Gly

Ser

Asn

Gly

Glu

Thr

Val

Leu

Gly

Glu

Ile

Ser

Gly

Cys

Cys

Ile

Thr

Met

Glu

Ser

Gly

Asn

Cys

Glu

Leu

Gly

Asp

Phe

Phe

Arg

Cys

Ala

Ile

Gly

Thr

Met
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Asp Asn Val Leu Lys Pro Pro Pro Glu Glu Arg Leu Ile
2135 2140 2145

<210> SEQ ID NO 7

<211> LENGTH: 2019

<212> TYPE: PRT

<213> ORGANISM: Drosophila melanogaster
<400> SEQUENCE: 7

Met Gln Ala Asn Ser Ser Arg Ser Asn Leu Ser Ala Gln Ser Ser Gly
1 5 10 15

Thr Pro Ser Ala Ser Thr Ile Ser Ser Ser Gln Gly Lys Gln Gln Val
20 25 30

Val Glu Leu Ser Gly Tyr Val Ile Ile Leu Val Glu Asn Val Glu Gly
35 40 45

Lys Ile Lys Leu Tyr Gly Ser Pro Pro Asp Arg Asp Asn Leu Glu Val
50 55 60

Gly Asp Glu Ile Leu Glu Val Asn Gly Leu Thr Leu Glu Asn Ile Ser
Arg Thr Glu Val Ile Arg His Ile His Asp Cys Ile Lys Ser Cys Thr
85 90 95

Ile Cys Leu Arg Val Arg Lys Lys Asn Asp Ser Arg Leu Ala Trp Asp
100 105 110

Ile Gly Asn Ser Val Gln Asp Ala Phe Val Ile Ala Val Glu Glu His
115 120 125

Ala Arg Glu Arg Leu Gln Arg Leu Ala Ala Leu Asn Arg Val Thr Pro
130 135 140

Val Asp Ile Thr Gln Leu Ser Lys Lys Leu Gln Gln Thr Lys Ser Gly
145 150 155 160

Thr Ala Thr Ser Gln Arg Gln Asp Leu Ser Phe Leu Asn Glu Ser Thr
165 170 175

Pro Ile Tyr Val Thr Ser Phe Thr Ser Asn Gln Ile Thr Cys Ser Ser
180 185 190

Ser Thr Met Thr Thr Ala Thr Ala Gly Gly Pro Ile Ser Ala Pro Ser
195 200 205

Leu Ala Thr Ala Thr Thr Thr Val Pro Thr Ala Ser Ser His Thr Thr
210 215 220

Thr Val Val Ala Gln Ile Glu His Gly Ala Ser Ala Leu Val Ser Ala
225 230 235 240

Ala Val Ala Ala Ala Thr Ala Ala Asp Arg Asn Ala Asn Ser Thr Thr
245 250 255

Ser Ala Ala Leu Lys Gln Thr Ala Asn Cys Ile Gly Asn Ser Thr Ser
260 265 270

Ser Leu Gly Thr Thr Ser Thr Thr Ser Ser Gln Ser Thr Ser Ser Ala
275 280 285

Thr Gly His Ile Tyr Gln Thr Ser Gln Ala Gln Gln Gln Gln Leu Gln
290 295 300

Gln Leu Gln Gln Gln Leu Ala Ala Ala Ala Ala Ala Gly Lys Pro Leu
305 310 315 320

Gln Ala Lys Ser Leu Leu Ala Ser Ser Leu Gln His Leu Ala Glu Glu
325 330 335

Val Asp Asn Glu Asp Leu Asp Asp Asp Asp Asp Val Asp Gly Ala Asn
340 345 350

Tyr Cys Gly Ile Thr Tyr Ile Ser Tyr Asn Asn Lys His Ala Gln Leu
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Pro

Ser
385

Leu

Ser

Thr

Leu

Leu

Thr

545

Leu

Ala

Ala

Gln

625

Ser

Asp

Asp

Gln

Gln

705

Asp

Gln

Phe

Pro

Thr

370

Leu

Gln

Pro

Gln

Thr

450

Asp

Glu

Ala

His

Leu

530

Thr

Tyr

Ser

Ser

Gln

610

Leu

Ile

Pro

Gly

His

690

Gln

Ile

Asp

Ile

Gln
770

355

Thr

Ala

Gln

Pro

Leu

435

Ser

Ala

Arg

Ile

Ser

515

Ser

Ala

Pro

Asp

Ser

595

Leu

Gln

Gly

Arg

Asp

675

His

Gln

Arg

Asn

Ala
755

Lys

Thr

Thr

Gln

Thr

420

Gly

Pro

Ala

His

Ser

500

Ser

Asn

Ser

Pro

Val

580

Ser

Leu

Gln

Arg

Gly

660

Asp

Leu

His

Glu

Gly
740

Arg

His

Leu

Thr

Gln

405

Ala

Gly

Leu

Pro

Val

485

Ser

Asn

Asn

Leu

Arg

565

His

Asn

Ser

Gln

Thr

645

Asn

Leu

Asn

Pro

Ile
725
Pro

Asn

Lys

Pro

Ala

390

Gln

Ser

Pro

Met

Pro

470

His

Gly

Asn

Asn

Met

550

Arg

Ser

Arg

Ala

Gln

630

Glu

Arg

Lys

His

Leu

710

Asp

His

Lys

Lys

Ala

375

Ala

Gln

Gln

Val

Ala

455

Ser

Gly

Gln

Asn

Asn

535

Lys

Glu

Tyr

Ser

Ala

615

Gln

Leu

Arg

Pro

Gln

695

Gln

Gln

Arg

Thr

Ser
775

360

Thr

Ile

Gln

Leu

Asn

440

Gln

Ser

Thr

Leu

Ala

520

Ser

Asn

Leu

Ser

Gln

600

Tyr

Gln

Leu

Arg

Cys

680

Gln

Gln

Glu

Glu

Pro
760

Thr

Thr

Tyr

Gln

Asn

425

Pro

Gln

Ser

Thr

Gln

505

Thr

Asn

Cys

Leu

Thr

585

Gln

Glu

Gln

Leu

Ser

665

Leu

Gln

Gln

Met

Met
745

Pro

Asn

Ala

Gln

Gln

410

Arg

Ser

Leu

Ser

Thr

490

Gln

Gln

Asn

Asp

Glu

570

Ser

Gln

Leu

Asn

Gly

650

Gly

Pro

Leu

His

Leu
730
Ala

Arg

Thr

Leu

Gln

395

Pro

Ala

Phe

His

Ser

475

Pro

Ala

Gln

Ser

Leu

555

Asp

Ala

Gln

Gln

Ser

635

Asp

Ser

Asp

Gln

Tyr

715

Thr

Val

Tyr

Thr

Pro

380

Arg

Val

Thr

Val

Ser

460

Ser

Lys

Phe

Gln

Met

540

Leu

Val

Ser

Gln

Gln

620

Pro

Gln

Ser

Asp

Leu

700

Arg

Met

Asp

Pro

Thr
780

365

Ala

Gln

His

Ala

Asp

445

Gln

Ala

Thr

Ala

Gln

525

Ala

Ile

Ile

Ala

Gln

605

Gln

Thr

Ser

Ile

Tyr

685

Gln

Thr

Leu

Cys

Pro
765

Thr

Ala

Gln

His

Pro

430

Ala

His

Val

Glu

Glu

510

Gln

Ala

Ser

Val

Ala

590

Gln

Gln

Ser

Leu

Val

670

Ile

Gln

His

Ser

Pro
750

Pro

Thr

Ala

Gln

His

415

Ala

Gln

Ala

Val

Tyr

495

Leu

His

Ala

Asn

His

575

Ala

Gln

Gln

Ser

Arg

655

Val

Ser

Gln

Ser

Val

735

Asp

Arg

Thr

Ala

Gln

400

Asn

Pro

Thr

Asp

Val

480

Ser

Gln

Leu

Gln

Asn

560

Gln

Ile

Gln

Leu

Ile

640

Gln

Leu

Gly

Leu

Gly

720

Asn

Thr

Pro

Ile
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Thr Ala Leu Thr Asn Asn Asp His Ala Asn Lys Met Leu Ile Val Ala
785 790 795 800

Tyr His Ser Ser His Gln His Glu Gln Leu Gln Gln Gln His Pro Ser
805 810 815

Lys Thr Ser Thr Thr Thr Thr Thr Ile Ala Leu Asp Val Ala Thr Gln
820 825 830

Asn Leu Tyr Asn Gln Lys Gln Gln Asn Lys Leu Glu Gln Ile Glu Asn
835 840 845

Tyr Glu Asn Cys Leu Gln Ser Glu Arg Asn Glu Gln His Glu Gln Gln
850 855 860

Phe Glu Gln Gln Lys Gln His Gln Ala Thr Thr Ala Met Ala Ala Thr
865 870 875 880

Gln Val Ala Gln Gln Gln Thr Pro Ser His Lys Leu Gln Ala Thr Leu
885 890 895

Ser Ser Asp Pro Asn Gly Asn Ser Asn Ser Asn Asn Asn Ser His Ile
900 905 910

Val Gly Ile Ser Ser Ser Ser Ser Ser Asn Asn Ser Ser Ile Thr Asp
915 920 925

Asp Phe Leu Cys Val Val Asp Gly Leu Tyr Gln Gly Arg Lys Asp Thr
930 935 940

Ala Ser Pro Ser Ser Ser Ala Phe Asp Glu Val Met Ser Lys His Thr
945 950 955 960

Leu Asp Ser Phe Gly Ser Ile Ala Tyr Arg His Leu His Gln Gln His
965 970 975

Gln Ala Thr Ser Asn Gly Asn Ser Ser Ser Asn Thr Ser Asn Thr Asn
980 985 990

Ser Asn Thr Asn Ser Asn Thr Asn Ser Asn Ser Asn Thr Asn Gly Asn
995 1000 1005

Thr Ser Asn Asn Thr Ala Val Ser Thr Lys Thr Ala Thr Val Thr
1010 1015 1020

Lys Thr Gly Val Ser Ser Ser Asn Ser Asn Ser Asn Ser Leu Asn
1025 1030 1035

Ser Ser Asn Ser Ser Met His Thr Ser Ser Ser Ser Ser Gly His
1040 1045 1050

Ser Ser Asn Ile Ala Ser Ala Thr Ser Ser Ser Ser Ala Thr Ser
1055 1060 1065

Ser Ser Thr Val Pro Asp Asp Leu Ser Leu Ala Pro Pro Gly Tyr
1070 1075 1080

Glu Val Ser Gln Gln Gln Gln Gln Gln His Leu Val Ala Thr Pro
1085 1090 1095

Val Thr Met Leu Leu Pro Pro Met Ala Lys His Arg Glu Leu Pro
1100 1105 1110

Val Asp Val Pro Asp Ser Phe 1Ile Glu Met Val Lys Thr Thr Pro
1115 1120 1125

Arg Tyr Pro Pro Pro Ala His Leu Ser Ser Arg Gly Ser Leu Leu
1130 1135 1140

Ser Asn Gly Ser Ala Ser Thr Ala His Thr Thr Leu Ser Ser Met
1145 1150 1155

Gly Val Ala Pro Ser Pro Val Thr Ala Thr Ala Ala Ala Ala Ala
1160 1165 1170

Ser Ala Ser Ala Ala Cys Ala Thr Thr Ala Val Ala Ala Ala Ala
1175 1180 1185
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Leu

Arg

Gln

Ser

Ile

Gln

Gln

Leu

Gln

Glu

Gln

Gln

Ile

Leu

Ala

Thr

Leu

Met

Pro

Ser

Ile

Arg

Ser
1190

Asn
1205

Val
1220

Leu
1235

Gly
1250

Val
1265

Glu
1280

Gln
1295

Lys
1310

Gln
1325

Asn
1340

Ile
1355

Asn
1370

Ser
1385

Leu
1400

Ser
1415

Val
1430

Gly
1445

His
1460

Pro
1475

Ser
1490

Pro
1505

Pro
1520

Leu
1535

Ala
1550

Ile
1565

Asn

Gly

Gly

Glu

Pro

Ala

Glu

Gln

Asn

Ala

Gln

Glu

Asp

Gln

Ala

Ala

Gly

Glu

Asn

Asp

Thr

Ser

Pro

Leu

Ala

Cys

Gln

Glu

Val

Asn

Lys

Asp

Thr

Pro

Leu

Glu

Leu

Gln

Ala

Gly

Leu

Ala

Ala

Pro

Leu

Leu

Arg

Pro

Pro

Pro

Pro

Thr

Phe

Ile

Gly

Ala

Ala

Asp

Arg

Thr

Thr

Arg

Phe

Gln

Gln

Tyr

Tyr

Ser

His

Arg

Leu

Leu

Leu

Ile

Thr

Val

Val

Arg

Met

Gly

Glu

Glu

Asp

Lys

Gly

Arg

His

Leu

Arg

Leu

Asp

Ala

Leu

Gly

Lys

Ser

Thr

His

Thr

Thr

Ala

Pro

Ala

Val

Gly

Pro

Thr

Lys

Ala

Gly
1195

Pro
1210

Arg
1225

Ala
1240

Pro
1255

Glu
1270

Arg
1285

Arg
1300

Thr
1315

Thr
1330

Pro
1345

Glu
1360

Ser
1375

Val
1390

Ala
1405

His
1420

Gln
1435

Ser
1450

Asn
1465

Ala
1480

Gly
1495

Pro
1510

Glu
1525

Met
1540

Leu
1555

Ser
1570

Val

Asp

Val

Leu

Pro

Leu

Gln

Arg

Asn

Ala

Leu

Asp

Leu

Gly

Leu

Val

Ser

Ser

His

Ile

Pro

Pro

Ser

Ser

Asn

Thr

Val

Ala

Pro

Val

Gly

Gln

Leu

Glu

Ser

Thr

Ala

Glu

Ile

Leu

Ala

Leu

Ser

Asn

Glu

Thr

Gly

Lys

Pro

Pro

Met

Asp

Glu

Ile

Arg

Pro

Asn

Asn

His

Asp

Glu

Leu

Pro

Thr

Asp

Ala

Ser

Ser

Gln

Leu

Thr

Met

Asp

Ala

Arg

Leu

Pro

Pro

Gln

Pro

Gly

Arg

Pro

Cys

Ala

Gln

Ser

Glu

Arg

Gly

Gln

Gln

Ala

Thr

Ala

Arg

Gly

Ala

Glu

Gly

Ala

Asn

Ala

Pro

Val

Asn

Leu

Arg

Val
1200

Arg
1215

Ser
1230

Ser
1245

Gln
1260

Ile
1275

Glu
1290

Gly
1305

Lys
1320

Val
1335

Pro
1350

Leu
1365

Leu
1380

Ser
1395

Arg
1410

Leu
1425

Ala
1440

Gly
1455

Thr
1470

Thr
1485

Leu
1500

Gln
1515

Val
1530

Asn
1545

Asp
1560

Gly
1575

Ile

Ala Asp Glu

Asp

Pro

Ser

Ile

Lys

Arg

Ser

Ala

Val

Gln

Thr

Ala

Val

Arg

Gln

Ala

Leu

Pro

Gly

Gly

Arg

Pro

Leu

Asn

Ala

Val

His

Ala

Gly

Ala

Lys

Ile

Arg

Val

Gly

Ala

Arg

Gly

Ala

Ser

Lys

Ile

Leu

Ser

Ser

Met

Gly

Met

Pro

Ile

Thr

Arg

Leu

Pro

Ser

Gln

Tyr

Ala

Lys

Ala

Val

Glu

Leu

Arg

His

Arg

Asp

Glu

Leu

Pro

Thr

Val

Ala

Pro

Met

Arg

Val

Gly
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Gly

Leu

Ile

Thr

Thr

Asp

Lys

Trp

Leu

Leu

Asp

Gly

Leu

Leu

Lys

Glu

Ala

Gly

Ile

Tyr

Gly

Leu

Pro

Pro

Asp

1580

Ala
1595

Glu
1610

Cys
1625

Val
1640

Thr
1655

Ala
1670

Asp
1685

Gly
1700

Gln
1715

Ile
1730

Ala
1745

Gly
1760

Arg
1775

Tyr
1790

Thr
1805

Arg
1820

Leu
1835

Val
1850

Val
1865

Leu
1880

Tyr
1895

Lys
1910

Arg
1925

Ser
1940

Phe
1955

Met
1970

Ala

Val

Ala

Pro

Gly

Val

Leu

Asp

Ala

Pro

Ile

Ser

Lys

Ala

Tyr

Pro

Arg

Pro

Asp

Ala

Gly

Ile

Ala

Leu

Lys

Glu

Glu

Asn

Leu

Ala

Ser

Leu

Tyr

Val

Tyr

Ser

Ala

Gly

Lys

Thr

Glu

Ile

Gln

His

Tyr

Arg

Thr

Cys

Ser

Asp

Glu

Ala

Lys

Gly

Leu

Gly

Gln

His

Ile

Leu

Arg

Gln

Glu

Ser

Lys

Thr

Glu

Val

Arg

Thr

His

Arg

Ser

Val

Asp

Lys

Glu

Arg

Ser

Gln

Gly

Ser

Leu

Val

Pro

His

Glu

Ser

Glu

Lys

Lys

Ala

Val

Leu

Leu

Ser

Phe

Phe

Leu

Leu

Leu

Leu

Glu

Trp

1585

Gly
1600

Glu
1615

Ala
1630

Pro
1645

Ala
1660

Arg
1675

Cys
1690

Val
1705

Gly
1720

Phe
1735

Ala
1750

Gly
1765

Lys
1780

Pro
1795

Ala
1810

Ile
1825

Met
1840

Arg
1855

Ile
1870

Val
1885

Glu
1900

Asn
1915

Lys
1930

Arg
1945

Leu
1960

Gly
1975

Leu

Leu

Met

Pro

Gly

Ala

Arg

Ile

Glu

Gln

Gly

Ala

Ala

Asp

Leu

Gly

Ala

Ala

Thr

Glu

Ala

Leu

Pro

Gln

Lys

His

Leu

Arg

Gln

Ser

Leu

His

Glu

Ser

Glu

His

Leu

Thr

Ser

Glu

Tyr

Pro

Asp

Arg

Arg

His

Ile

His

Tyr

Lys

Asp

Leu

His

Gly

Gly

Val

Gly

Phe

Leu

Arg

Asp

Gln

Ala

Leu

Ser

Thr

Tyr

Pro

Ser

Arg

Gln

Gly

Arg

Pro

Val

Lys

Ile

Phe

Glu

Lys

Thr

Gly

Gly

Asp

Gly

Glu

Gln

Arg

Arg

Leu

Glu

Asp

Pro

Asn

Glu

Glu

Ala

Glu

Thr

Gln

Val

Leu

Ile

Asp

1590

Gly
1605

Thr
1620

Leu
1635

Val
1650

Ala
1665

Tyr
1680

Ile
1695

Asp
1710

Thr
1725

Glu
1740

Ser
1755

Cys
1770

Ala
1785

Pro
1800

Arg
1815

Ile
1830

Arg
1845

Gly
1860

Phe
1875

Tyr
1890

Val
1905

Ser
1920

Leu
1935

Arg
1950

Ala
1965

Met
1980

Asp

Val

Thr

Met

Asp

Ser

Pro

Leu

Thr

Arg

Ala

Gly

Glu

Ala

Gly

Phe

Glu

Glu

Glu

Val

Leu

Val

Asn

Thr

Ile

Glu

Asn

Phe

Gly

Arg

Pro

Phe

Asn

Ala

Met

Gly

Arg

Tyr

Glu

Thr

Arg

Ser

Val

Ala

Lys

Ala

Lys

Ala

Gly

Ala

Ile

Ile

Glu

Leu

Gly

Asp

Glu

Gln

Trp

Gly

Lys

Lys

Lys

Pro

Ile

His

His

Ala

Pro

Asp

Ala

Ser

Leu

Pro

Glu

Arg

Ile
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Asn Asn Asp Thr Glu Arg Ala Tyr His Gln Leu Leu Ala Glu Ile
1985 1990 1995

Asn Ser Leu Glu Arg Glu Pro Gln Trp Val Pro Ala Gln Trp Val
2000 2005 2010

His Asn Asn Arg Asp Glu
2015

<210> SEQ ID NO 8

<211> LENGTH: 871

<212> TYPE: PRT

<213> ORGANISM: Drosophila melanogaster

<400> SEQUENCE: 8

Met His Leu Ser Ala Asp Ile Ser Ser Ala Leu Gln Gln Ile Glu Ala
1 5 10 15

Val Lys Lys Gly Ile Asp Glu Ser Asp Asp Pro Lys Leu Gln Met Gln
20 25 30

Thr Ala Glu Ser Leu Ser Thr Ile Leu Gly Ile Leu Gln Asp Pro Val
35 40 45

Phe Arg Thr Ile Val His Val Gln Asp Ser Leu Ser Glu Leu Asn Ala
50 55 60

Gln Leu Ala Gln His Pro Ser Met Leu Pro Asn Asp Phe Asp Ile Asp
65 70 75 80

Val Ala Gly Asn Leu Val Leu Ser Leu Asn Gly Gly Glu Val Met Tyr
85 90 95

Asp Phe Asp Glu Gln Arg Ser Ser Ser His Ser His Ser Ala Pro Gly
100 105 110

Ser Pro Asp Lys Ser Gly Gly Val Gly Glu Glu Pro Arg Pro Gln Ser
115 120 125

Gln Asn Ser Lys Gly Ala Gly Val Ala Asp Leu Tyr Ala Thr Asp Tyr
130 135 140

Ala Gln Ile Gln Ala Ile Glu Leu Val Asn Asp Gly Thr Gly Leu Gly
145 150 155 160

Phe Gly Ile Ile Gly Ala Arg Asn Ser Gly Val Ile Val Lys Thr Ile
165 170 175

Leu Pro Gly Gly Val Ala Asp Lys Asp Gly Arg Leu Arg Ser Gly Asp
180 185 190

His Ile Leu Gln Ile Gly Asp Val Asn Leu His Glu Met Val Ser Glu
195 200 205

Gln Val Ala Ala Val Leu Arg Gln Ser Gly Thr His Val Arg Leu Val
210 215 220

Val Ala Arg Pro Val Glu Gln Ser Val Pro Thr Pro Gln Tyr Ala Leu
225 230 235 240

Glu Pro Gly Thr Ala Val Val Pro Thr Arg Val Leu Val Asp Pro Ala
245 250 255

Glu Leu Glu Arg Tyr Leu Ile Ser Thr Gly Tyr Pro Glu Ile Phe Gly
260 265 270

Glu Ser Ser Thr Ala Ser Thr Pro Gln Thr Thr Thr Glu Asp Asp Arg
275 280 285

Phe Val Tyr Arg Gly Glu Thr Ser Met Leu Ile Asp Pro Asn Ile Asp
290 295 300

Leu Glu Glu Leu Leu Ala Leu Pro Glu Thr Glu Lys Leu Gln Val Glu
305 310 315 320

Leu Lys Lys Asp Ala Asn Gly Leu Gly Ile Thr Ile Ala Gly Tyr Val
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78

Cys

Gly

Ile

385

Arg

Ala

Pro

Ser

Glu

465

Thr

Ser

Ala

Tyr

Arg

545

Gln

Thr

Arg

Ser

Asn

625

Arg

Asp

Ala

Ala

Phe
705

Met

Gly

Glu

Ser

Glu

370

Glu

Tyr

Asn

Met

Arg

450

Ala

Leu

Leu

Asp

Tyr

530

Lys

Ile

Val

Ser

Gly

610

His

Met

Asp

Thr

Gly
690
Ser

Trp

Leu

Lys

Ala

355

Val

Leu

Leu

Asp

Pro

435

Ser

Phe

Ser

Asp

Lys

515

Thr

Trp

Lys

Asp

Ile

595

Asp

Leu

Val

Thr

Asp

675

Ser

Lys

Ser

Gly

Glu

340

Ala

Asp

Leu

Arg

Lys

420

Thr

Ile

Met

Ser

Gly

500

Thr

Asp

Gln

Lys

Val

580

Leu

Glu

Glu

Cys

Leu

660

Arg

Val

Leu

Ser

Phe
740

325

Glu

Asp

Gly

Lys

Gly

405

Leu

Pro

Thr

Thr

Phe

485

Ser

Glu

Pro

Lys

Phe

565

Glu

Pro

Leu

Val

Gly

645

Lys

Leu

Ala

Lys

Gln
725

Ser

Leu

Leu

Gln

Lys

390

Pro

Pro

Val

Arg

Thr

470

Gly

Thr

Ala

Glu

Ile

550

Ala

Gly

Asp

Leu

Val

630

Arg

Lys

Val

Asp

Ser
710

Pro

Ile

Ser

Ser

Ser

375

Ser

Lys

Ser

Ala

Glu

455

Pro

Ala

Lys

Lys

Leu

535

Val

Val

Gly

Gly

Glu

615

Ala

Asn

Leu

Lys

Gly

695

Arg

Gln

Leu

Gly

Gly

360

Leu

Gly

Phe

Ser

Thr

440

Leu

Pro

Gly

Ile

Asn

520

Ser

Gly

Gly

Arg

Pro

600

Val

Ile

Arg

Ser

Ala

680

Asp

Ser

Ile

Asp

Ile

345

Arg

Gln

Gln

Glu

Ala

425

Thr

Glu

Ser

Lys

Ile

505

Ser

Asp

Ser

Gly

Glu

585

Val

Asn

Leu

Asn

Asn

665

Lys

Ser

Leu

Ile

Tyr
745

330

Phe

Ile

Gly

Val

Gln

410

Pro

Ser

Glu

Val

Gln

490

Pro

Gly

Asp

Asp

Leu

570

Val

Gly

Gly

Lys

Ser

650

Asn

Ser

Val

Glu

Glu
730

Gln

Val

Arg

Tyr

Val

395

Leu

Gly

Ser

Glu

Thr

475

Leu

Thr

Val

Ala

Val

555

Gly

Arg

Val

Glu

Glu

635

Ser

Phe

Asp

Ala

Pro
715

Leu

Asp

Lys

Val

Ser

380

Asn

Gln

Thr

Ala

Ala

460

Thr

Val

Glu

Ile

Glu

540

Glu

Ile

Pro

Asn

Arg

620

Leu

Leu

Glu

Gly

Ala
700
Leu

Val

Pro

Ser

Asn

365

Asn

Leu

Gln

Pro

Thr

445

Leu

Met

Ala

Val

Thr

525

Thr

Val

Ser

His

Gly

605

Leu

Pro

Leu

Asn

Ser

685

Ala

Thr

Lys

Leu

Val

350

Asp

His

Arg

Ala

Ser

430

Thr

Pro

Thr

Val

Val

510

Arg

Glu

Ile

Leu

His

590

Val

Leu

Leu

Pro

Leu

670

Leu

Ala

Gly

Gly

Asp
750

335

Ser

Arg

Gln

Leu

Ile

415

Arg

Thr

Ala

Thr

Arg

495

Pro

His

Ile

Val

Glu

575

Tyr

Leu

Gly

Asp

Phe

655

Leu

Ala

Ala

Leu

Asp
735

Pro

Pro

Ile

Ala

Glu

400

Ala

Ala

Pro

Pro

Thr

480

Asp

Leu

Lys

Ile

Ala

560

Gly

Ile

Arg

Met

Val

640

Ser

Pro

Thr

Ser

Ala
720

Arg

Asn
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80

Asp

Leu

Ile

785

Gly

Met

Glu

Ala

Leu
865

Thr

Asp

770

Asn

Ala

Thr

Glu

Pro

850

Ile

Leu

755

Gly

Leu

Ser

Asp

Thr

835

Pro

Pro

Ile

Arg

Glu

Lys

Asn

820

Leu

Ala

Asp

Val Ile

Leu Ile

Asn Ala

790

Gly Val

805

Ser Leu

Asp Ala

Met Pro

Trp Arg
870

<210> SEQ ID NO 9

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Ser

Thr

Ser

Gly

65

Ala

Pro

Gly

Arg

Ser

145

Gly

Gly

Ser

Glu

Thr
225

Ala

Ile

Lys

Val

50

Ser

Phe

Lys

Ile

Pro

130

Ile

Lys

Val

Val

Leu
210

Pro

Thr

Asp

Glu

Leu

35

Arg

His

Ala

Thr

Pro

115

Arg

Phe

Glu

Ala

Asn

195

Leu

Lys

Arg

Asn

Leu

20

Ala

Glu

Asp

Ala

Glu

100

Leu

Ile

Asn

Gln

Asp

180

Gly

Lys

Val

Arg

246

Arg

Pro

775

Ser

Val

Lys

Gln

Pro

855

Asn

Ser

760

Gly

Leu

Arg

Ala

Pro

840

Ser

Leu

Asp

Asp

Ile

Cys

825

Ser

Ala

Val

Arg

Gln

Gly

810

Ser

Pro

Ser

Drosophila melanogaster

9

Ala Glu

Leu Glu

Ala Leu

Val Tyr

Val Arg

70

Ser Glu

Glu Gly

Tyr His

Tyr Val

Phe Cys

150

Asn Ser
165

Arg His

Val Ser

Gln Ala

Leu Glu

230

Arg Gln

Pro

Lys

Gln

Glu

55

Ala

Gly

Lys

Lys

Ser

135

Phe

Pro

Gly

Val

Val
215

Glu

Leu

Leu

Lys

40

His

Ser

His

Thr

Thr

120

Ile

Ser

Ile

Gly

Glu
200

Gly

Met

Thr

Gln

25

Val

Val

Ala

Ala

Arg

105

Asn

Ile

Gly

Tyr

Leu
185
Gly

Ser

Glu

Leu

10

Ala

Leu

Tyr

Thr

His

Pro

Thr

His

Leu

Ile

170

Lys

Glu

Val

Met

Pro

Leu

Ala

795

Val

Asn

Pro

Met

Ser

Ser

Asn

Glu

Ala

75

Pro

Tyr

Leu

Leu

Gly

155

Ser

Arg

Asn

Lys

Arg
235

Gly

Leu

780

Val

Ala

Ala

Ala

Gly
860

Arg

Gly

Ser

Thr

60

Lys

Arg

Glu

Ile

Ile

140

Phe

Arg

Gly

His

Leu
220

Phe

Gly Val Ala

765

Phe

Gln

Lys

Ser

Leu

845

Ala

Asp

Asp

Asp

45

Val

Ala

Val

Leu

Val

125

Trp

Asn

Ile

Asp

Glu
205

Val

Asp

Val

Ala

Pro

Thr

830

Pro

Glu

Val

Phe

30

Phe

Asp

Thr

Val

Arg

110

Lys

Lys

Val

Ile

Gln

190

Lys

Val

Lys

Asn

Leu

Leu

815

Thr

Thr

Pro

Lys

15

Pro

Met

Ile

Val

Glu

95

Ile

Val

Ala

Met

Pro

175

Leu

Ala

Arg

Gln

Gln

Ser

Lys

800

Pro

Ser

Val

Asp

Arg

Thr

Thr

Gln

Ala

80

Leu

Glu

Tyr

Leu

Gly

160

Gly

Leu

Val

Tyr

Arg
240
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82

245

<210> SEQ ID NO 10

<211> LENGTH: 5954

<212> TYPE: DNA

<213> ORGANISM: Artificial

<220> FEATURE:

<223> OTHER INFORMATION: Paré_AcGFP DNA sequence including all “natural”
control elements

<400> SEQUENCE: 10

geggecgege tgtgegtgtyg tgtgtetgtg ttgatgeggg cctgegetgg tgtgegtgeg 60
aatcgetgte tcaaggtttc agtttegtca gettattect gecagetgage tetteggete 120
tcggatagte gcaatttcac cgecttttee cagetgectt ggaaaagtgyg tcccaaaata 180
tatgaatatg tgcgttgtgg gctggcttta actattcctt tgcgtgtaga ctecttatgce 240
ttectttgge ceccgectagte tecttgtcectg ttgtttgggt ttatgtttte acacgcactce 300
gtttaaagac tatatatata tatgtatttg gtatagcacc tcctctcgaa aatcttgatt 360
tttagttttt ctagcgactt aaaattttgt ttcgttggtt gettttgttt tgaaatcgat 420
tcgetcaact ttgtegtage tgctgtgtga cctatctega ctetggegtt cacatctaaa 480
caaattcagt tgtctaattg gacacttcac gctcgacaac aacacacaaa aacagtttca 540
ttttacagta accctegteg ctggegetge getacaattyg gggcatatte gtgetggegt 600
cttgcctgece ttcgatttaa aagcgggttt ttatttattt atttaaaaaa cgtctttgat 660
taaaactgag catttaaata tagctaattc ttgtcttgta acagttaagc ctctttttte 720
gtgcaaacag cagccacttt gcaaatgtag cgcatctgaa gatccaccca gcccacacaa 780
acaaactgtc tctacactaa cgcagcaaca tggctgcteca gactctatceg atatatcgat 840
atatgcacaa catcggttca tgcctaagtt actctgggaa atatttaaaa acaaacaaag 900
aacataccgt tattaaaaaa aaaaacttat tgttgtgata aattcaaaac ctttgctage 960

tatattgaaa acaaattatt attatttcta agtcttttta gatactttca ttgttgttta 1020
aatctattgc ttatagcata tttgtggtat tttagaaaac tgaaatggta tattttggtt 1080
ttgcattcce cacggtcact ctggatctat taccatccga taaccgatag tgcctaccaa 1140
tatcgaagta cgatagtgcc cgataggttc atccatccat tttttttatt taattagttt 1200
taatttagat ttctaactct aatttattgg cggcccccecca ctatcgtcecge tecccgecat 1260
cggtacgctg cactttggtt cggttteggt tcecgcatcecggg cgtatcggtt cgatttcecgat 1320
cctgaagatc agatcagaat ctgcggaact caactgcegt gttttgtgtt gtgtgtgagg 1380
aacggagagg aaaactgtca gtgcactctt gatcgggcegg atcggagaaa atgtcgaaga 1440
acaagataaa cacaacgtcc gcaacggcegg ccagtgacac gaatctaatc gaggtgaaat 1500
cgaaggtgag tcctaacttt cgtggcccce ggattccacg ccecctttcetg cggcgetgag 1560
ctgctgattc atgcgctcag gaatgggatt aatagcttaa attggagttc tgtgcgtgga 1620
aagggggtct ttagtctgag gagcaatgtg tctaccaatt tgggaactcc tatctgttga 1680
gctecgattgt gtcaaagcgg ccagagcagg gattaatget tggagtgcga ggtgtgagga 1740
gcaactggtt tccatcttag aagcacccca aaagtgacaa tttgcccttg cgaatgcatce 1800
ttacttgtcg gaattcctga gcectctgatat ggattgttge aacacccttt attgettggg 1860
ctectttgect gaaaaccaat ctgttgcgce ttactcaaaa actaccctgt ttegttcatt 1920

ttctgtaatt ttacagagaa ggaaacttca gttattaatt agtcaaggta caattcttca 1980
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agataaactc cagtaatagc tataaggcag tagatgtact gcaattcagt gaaggtccca 2040
ttaaattagt aaaatgtctg catacaattg aatcaacagg tgatgctgat gaacaaacta 2100
tacgggtttc aaaagattca gcccctttac taatcaatac gtatccttta gttcgatgceca 2160
gagtttcgga ggtggagctt caagcgaaat gaggcggagc agagcttcga caaattcgca 2220
tcectecattg agcagctgca caagctgacce aacatccagt ttctcatact ctacatcgat 2280
ccgcgggaca atgatctgtt gecgattaac aacgacgata acttcggcceg ggccctgaaa 2340
acagcacgtc cacttttacg ggtcattgtg cagcgaaagg gtgagtatgg gtatgcataa 2400
gatacaatac gagccactca accacaatct tttcgttcac tctatagatg atcttaatga 2460
gtactctgge tttggaacga tgaaaccgag aaacctcatc ggcagcatac tgatgggcca 2520
tacgccagtg aagacaaagg cgccatcgat atccataccg cacgatttcce gtcaagtctce 2580
ggccattata gatgtggata tagtgccgga aacgcataga agagtgcggce tactgaagca 2640
cggcagcgat aagcccctgg gattctacat acgggatgge acctctgtca gggtgacggce 2700
cagtgggcta gagaagcagc cgggcatttt tatatccegt ttggttccgg geggtcetggce 2760
cgaaagtact ggcctgctgg ccgtcaacga tgaggtgatc gaggtaaatg gcatcgaagt 2820
ggctggcaag actctggatc aagtcaccga catgatggtg gccaacagct ccaatctgat 2880
aatcaccgtg aagccggcca atcagcgcac actgacgtcc acacatcgceg gatcctttte 2940
aaggaacagc cagctgtcca gtgggtcaca tcacactaat aatacaaaca cctccgacga 3000
gatcgagcac gacgatcagg acgatattgt ggacttaacg ggcgtcaccce tcgacgagag 3060
tccaacgtce acgtcagecg gcaatcacaa ccatcagecg ccattatcct catcacccte 3120
gtegcaccac cagcaggcag cctccaatge gtccacgata atggccageg atgtcaagga 3180
tggagtgctg catttgatgg tgagcaaggg cgccgagcetg ttcaccggca tcegtgcccat 3240
cctgatcgag ctgaatggcg atgtgaatgg ccacaagttc agcgtgagceg gcegagggcga 3300
gggcgatgece acctacggca agctgaccct gaagttcatce tgcaccaccg gcaagctgece 3360
tgtgcecetgg cccaccctgg tgaccaccct gagctacgge gtgcagtgcet tetcacgceta 3420
ccecgatcac atgaagcagce acgacttctt caagagcgcce atgcctgagg gctacatcca 3480
ggagcgcacc atcttcecttcecg aggatgacgg caactacaag tcgcgcgecg aggtgaagtt 3540
cgagggcgat accctggtga atcgcatcga gctgaccgge accgatttca aggaggatgg 3600
caacatcctg ggcaataaga tggagtacaa ctacaacgcc cacaatgtgt acatcatgac 3660
cgacaaggcce aagaatggca tcaaggtgaa cttcaagatc cgccacaaca tcgaggatgg 3720
cagcgtgcag ctggecgacce actaccagca gaatacccecee atcggcgatyg gcecctgtget 3780
gectgeccegat aaccactace tgtccaccca gagcegecctg tcecaaggacce ccaacgagaa 3840
gcgecgatcac atgatctact tcggcttegt gaccgeccgec gecatcaccce acggcatgga 3900
tgagctgtac aagtagtagg attaacccgg cgatacagca cctcecagcag acgcagccag 3960
aacttaagca acggaaaacg cgaattcatc gctgagaagt gcagaggatt ttcagtttat 4020
cagacttaac tttccttaag atcgaataag ttcgttaaac tcgagtcaat tatttaaagt 4080
tatacaagtt aggccaactt attcacatgt acactgatcg cttgtatatc gctcacttac 4140
taaagcgact gtcatagctc aaccagccat gatttgaaaa gtcaccttat aaaatctatt 4200
ggtattagcc tgaaagcctg attgattgag taaacaacat atcggccata tcccattcat 4260
ttcttgttaa tcctggccat tcaaatttaa cgttctgcaa aatttccagt ccgattgtag 4320
gtgagcaata tataaaacac gattgtatat acatgtgtaa tcatcatacg actttcctcecce 4380
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atacattcca cgaaacactc aaagtcaaag aaaacacacc tattcatttg cacgtttttg 4440
aatgcagtct cttgttttta tettttttce tggcatatat atatatgtgt atttaaattt 4500
gtaagattta cgtcttgtta ttattcttgce ttgttgtatt agactagagt gagacagcta 4560
gaggagagag tgaaatagag agagggcatc aaatgctgaa ggcagatcaa tttatttaac 4620
ttaaccattt gaaacggcaa taattgtaac aaaatcacat atacgagcac gaataattta 4680
taaaaaaaaa aaacattcca ttttatgtac tgtgacaagt cggaaaagcc taacaaaatt 4740
atatttcctg atttgtaage cttgttttta atttgagcecg atcattttge gtatatctgce 4800
tatgttttgt ttagctcaat ttcttatttt ttcggcatta ctcattatat ctgtttattt 4860
taaaaaccat ttgtaatttt taacttttgt tttttcgtca ttgtgtccaa tactcgtcca 4920
agttctttgt tgtcattgtc atcacttaga gttatggaga aaggatagaa aaacgaggag 4980
ataaagttaa caaaacgtta agatacaaac gaaacaccaa cagcgccttce gecttcaaga 5040
gagcaattcg atacttttta tatatataca agagaatata taaacgaata caatctatgt 5100
tatgtacgta cccctgtaca cacaattgaa ttgaagtctg tgtattcget ttagtaaaat 5160
tgagaaaacg ccactcacgg cagatgggat gcaatgcgat ctgctcgact tgaagttaac 5220
aatattaata tttatgggtc gcaacgggca taactaaccc catacgaacg tgtaccctgg 5280
gtagatagca agatctagga tagacagcag cgaatctgaa actataacta aatgcgtatc 5340
gccgeccaac cactccecte atatacccat ttcacatata cccttgcatt atcgagaaat 5400
ctgaacttac atcgaacaaa agtcgccaga atatcccgat ttccaagcaa acgcatgtat 5460
atatatatat atacaaaagc taatgtgtat tcccgctaag caactgaaaa gaccgaaaag 5520
caaatcacga aagaaaacct tatattttga tgtatgtatt attatttttt aataaaccta 5580
agagaacttg taaccgatct ggtgtgtaat tggttttttc ctgggaggct atagcaaaac 5640
aatgtaagtt tattgtttat atcacaacca attcgaggcg ttaaagtata caaaaaagtt 5700
aaaaatgata ttcggttcecct gcatttataa acgaaaaaat tgtttcccte tgtaagcaat 5760
acttttcaat tcaactgaat tgctttcact tatttttagc ttacaaaaat caatttaaat 5820
acattagccg ggccttaatc aaaaaagatc ttacatatac ccttttgaag actgcgaatt 5880
aaaaaaccag ttaacgatat agtttttgtt ccatttgggg attcgattta ttcgaccact 5940
cttttggcgg ccgce 5954

<210> SEQ ID NO 11

<211> LENGT.
<212> TYPE:

H:
PRT

590

<213> ORGANISM: Artificial

<220> FEATU

RE:

<223> OTHER INFORMATION: Par6AcGFP Protein Sequence

<400> SEQUENCE:

Met Ser Lys
1

Thr Asn Leu
Trp Ser Phe
35

Ser Leu Ile
50

Leu Tyr Ile
65

Asn

Ile

20

Lys

Glu

Asp

11

Lys

Glu

Arg

Gln

Pro

Ile Asn Thr

Val Lys Ser

Asn Glu Ala
40

Leu His Lys
55

Arg Asp Asn
70

Thr Ser Ala
10

Lys Phe Asp
25

Glu Gln Ser

Leu Thr Asn

Asp Leu Leu
75

Thr Ala Ala
Ala Glu Phe
30

Phe Asp Lys
45

Ile Gln Phe
60

Pro Ile Asn

Ser Asp

15

Arg Arg

Phe Ala

Leu Ile

Asn Asp
80
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-continued

88

Asp

Ile

Met

Arg

Pro

Thr

Glu

225

Asn

Leu

Ser

Glu
305

Leu

Ser

Glu
Gly
385

Thr

Ser

Thr

Lys
465

Asp

Asn

Val

Lys

Lys

130

Ser

Arg

Asp

Gly

Gly

210

Val

Ser

Thr

Gly

Asp

290

Ser

Ser

Thr

Ser

Leu

370

Glu

Thr

Tyr

Asp

Ile
450

Phe

Phe

Phe

Gln

Pro

115

Thr

Ala

Leu

Gly

Ile

195

Leu

Ala

Ser

Ser

Ser

275

Asp

Pro

Ser

Ile

Lys

355

Asn

Gly

Gly

Gly

Phe
435
Phe

Glu

Lys

Gly

Arg

100

Arg

Lys

Ile

Leu

Thr

180

Phe

Leu

Gly

Asn

Thr

260

His

Gln

Thr

Ser

Met

340

Gly

Gly

Asp

Lys

Val

420

Phe

Phe

Gly

Glu

Arg

Lys

Asn

Ala

Ile

Lys

165

Ser

Ile

Ala

Lys

Leu

245

His

His

Asp

Ser

Pro

325

Ala

Ala

Asp

Ala

Leu

405

Gln

Lys

Glu

Asp

Asp
485

Ala

Asp

Leu

Pro

Asp

150

His

Val

Ser

Val

Thr

230

Ile

Arg

Thr

Asp

Thr

310

Ser

Ser

Glu

Val

Thr

390

Pro

Cys

Ser

Asp

Thr
470

Gly

Leu

Asp

Ile

Ser

135

Val

Gly

Arg

Arg

Asn

215

Leu

Ile

Gly

Asn

Ile

295

Ser

Ser

Asp

Leu

Asn

375

Tyr

Val

Phe

Ala

Asp
455

Leu

Asn

Lys

Leu

Gly

120

Ile

Asp

Ser

Val

Leu

200

Asp

Asp

Thr

Ser

Asn

280

Val

Ala

His

Val

Phe

360

Gly

Gly

Pro

Ser

Met
440
Gly

Val

Ile

Thr

Asn

105

Ser

Ser

Ile

Asp

Thr

185

Val

Glu

Gln

Val

Phe

265

Thr

Asp

Gly

His

Lys

345

Thr

His

Lys

Trp

Arg

425

Pro

Asn

Asn

Leu

Ala

Glu

Ile

Ile

Val

Lys

170

Ala

Pro

Val

Val

Lys

250

Ser

Asn

Leu

Asn

Gln

330

Asp

Gly

Lys

Leu

Pro

410

Tyr

Glu

Tyr

Arg

Gly
490

Arg

Tyr

Leu

Pro

Pro

155

Pro

Ser

Gly

Ile

Thr

235

Pro

Arg

Thr

Thr

His

315

Gln

Gly

Ile

Phe

Thr

395

Thr

Pro

Gly

Lys

Ile

475

Asn

Pro

Ser

Met

His

140

Glu

Leu

Gly

Gly

Glu

220

Asp

Ala

Asn

Ser

Gly

300

Asn

Ala

Val

Val

Ser

380

Leu

Leu

Asp

Tyr

Ser
460

Glu

Lys

Leu

Gly

Gly

125

Asp

Thr

Gly

Leu

Leu

205

Val

Met

Asn

Ser

Asp

285

Val

His

Ala

Leu

Pro

365

Val

Lys

Val

His

Ile
445
Arg

Leu

Met

Leu

Phe

110

His

Phe

His

Phe

Glu

190

Ala

Asn

Met

Gln

Gln

270

Glu

Thr

Gln

Ser

His

350

Ile

Ser

Phe

Thr

Met

430

Gln

Ala

Thr

Glu

Arg

95

Gly

Thr

Arg

Arg

Tyr

175

Lys

Glu

Gly

Val

Arg

255

Leu

Ile

Leu

Pro

Asn

335

Leu

Leu

Gly

Ile

Thr

415

Lys

Glu

Glu

Gly

Tyr
495

Val

Thr

Pro

Gln

Arg

160

Ile

Gln

Ser

Ile

Ala

240

Thr

Ser

Glu

Asp

Pro

320

Ala

Met

Ile

Glu

Cys

400

Leu

Gln

Arg

Val

Thr

480

Asn
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-continued

90

Tyr

Ile

Gln

545

Lys

Thr

<210>
<211>
<212>
<213>

<400>

Asn

Lys

Leu

530

Leu

Asp

Ala

Ala

Val

515

Ala

Leu

Pro

Ala

His

500

Asn

Asp

Pro

Asn

Ala

580

PRT

SEQUENCE :

Met Ser Tyr Met

1

Tyr

Leu

Gly

Met

65

Asn

Thr

Glu

Ala

145

Ile

Ser

Arg

Ala

Thr
225

Lys

Glu

Asn

Met

Ala

Glu

Phe

Arg

Gly

Val

130

Asn

Pro

Gln

His

Ile

210

Leu

Ser

Ser

Gln

Pro

Trp

35

Val

Gly

Thr

Ser

Ile

115

Gln

Leu

Glu

Ala

Ala

195

Ser

His

Gly

Val

Asp
275

Pro

20

Gln

Thr

Asp

Gln

Gln

100

Glu

Arg

Ile

Leu

Ala

180

Ile

Asn

Asn

Gly

Leu
260

Gly

Asn

Phe

His

Asp

Glu

565

Ile

SEQ ID NO 12
LENGTH:
TYPE :
ORGANISM: Drosophila melanogaster

843

12

Pro

Asp

Gln

Gln

Pro

Asp

85

Arg

Ile

Leu

Asn

Ile

165

Met

Met

Ser

Leu

Ile
245

Phe

Ser

Val

Lys

Tyr

Asn

550

Lys

Thr

Ala

Leu

Asn

Val

Leu

70

Gln

Val

Pro

Ser

Tyr

150

Lys

Met

Asn

Asn

Ser

230

Pro

Tyr

Lys

Tyr

Ile

Gln

535

His

Arg

His

Gln

Pro

Ser

Pro

55

Met

Val

Arg

Ser

Glu

135

Gln

Leu

Val

Ser

Asp

215

His

Ala

Ala

Met

Ile

Arg

520

Gln

Tyr

Asp

Gly

Asn

Pro

Tyr

40

Ser

Phe

Asp

Ala

Thr

120

Pro

Asp

Leu

His

Pro

200

Leu

His

Leu

Ile

Ala
280

Met

505

His

Asn

Leu

His

Met
585

Arg

Met

25

Leu

Leu

Asp

Asp

Ala

105

Gln

Ser

Asp

Asn

Gln

185

Gln

Glu

Arg

Val

Thr
265

Val

Thr

Asn

Thr

Ser

Met

570

Asp

Thr

10

Val

Gly

Ser

Leu

Met

90

Met

Phe

Gln

Ala

Asp

170

Leu

Met

Ser

Gln

Lys
250

Thr

Arg

Asp

Ile

Pro

Thr

555

Ile

Glu

Met

Ser

Asp

Gly

Asp

75

Asn

Phe

Asp

Met

Glu

155

Glu

Ser

Val

Thr

Gly
235
Leu

Leu

Leu

Lys

Glu

Ile

540

Gln

Tyr

Leu

Ser

Ala

Ser

Lys

60

Thr

Gln

Pro

Pro

Leu

140

Leu

Asp

Lys

Ala

Lys

220

Leu

Leu

His

Ala

Ala

Asp

525

Gly

Ser

Phe

Tyr

His

Lys

Gly

45

Glu

Gly

Gln

Glu

Gln

125

Lys

Ala

Gln

Lys

Ala

205

Ala

Leu

Ser

Asn

Gly
285

Lys

510

Gly

Asp

Ala

Gly

Lys
590

Asn

Glu

30

Ile

Asp

Phe

Leu

Thr

110

Gln

His

Thr

Val

Glu

190

Leu

Ala

Ala

Ser

Leu
270

Gly

Asn

Ser

Gly

Leu

Phe
575

Asn

15

Gln

His

Glu

Pro

Ser

95

Leu

Pro

Ala

Arg

Val

175

Ala

Val

Val

Ile

Pro
255

Leu

Leu

Gly

Val

Pro

Ser

560

Val

Gln

Thr

Ser

Glu

Gln

80

Gln

Glu

Thr

Val

Ala

160

Val

Ser

Arg

Gly

Phe
240
Val

Leu

Gln
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-continued

92

Lys

305

Leu

Arg

Lys

Gly

Leu

385

Thr

Leu

Ser

Arg

465

Ser

Tyr

Pro

Pro

545

Ser

Leu

Ile

Arg

625

Ala

Leu

Phe

Ile

Met

290

Thr

Ile

Ser

Val

Gly

370

Val

Lys

Gly

Asn

Gly

450

Glu

Arg

Gly

Leu

Ala

530

Arg

Ile

Arg

Ala

Pro

610

Val

Glu

His

Arg

Glu
690

Val

Asp

Ile

Tyr

Leu

355

Met

Gln

Val

Ser

Leu

435

Gly

Glu

His

Leu

Ile

515

Asn

Leu

Ala

Met

Arg

595

Ile

Ala

Ile

Ser

Met

675

Leu

Thr

Cys

Leu

Asp

340

Ser

Gln

Asn

Glu

Thr

420

Thr

Val

Ile

Val

Ser

500

Lys

His

Leu

Thr

Glu

580

Glu

Phe

Ala

Ile

Arg
660

Ser

Thr

Leu

Leu

Ala

325

Tyr

Val

Ala

Cys

Gly

405

Asp

Cys

Asp

Thr

Asp

485

Val

Ala

Ala

Met

Thr

565

Glu

Ser

Val

Gly

Glu
645
Asn

Glu

Asn

Leu

Gln

310

Ser

Glu

Cys

Leu

Leu

390

Leu

Val

Asn

Ala

Glu

470

Ser

Ile

Val

Pro

Arg

550

Gly

Ile

His

Arg

Val

630

Gln

Glu

Asp

Ser

Gln

295

Ile

Gly

Lys

Ser

Ala

375

Trp

Glu

Asn

Asn

Leu

455

Pro

Glu

Val

Ile

Leu

535

Ala

Ser

Val

Asn

Leu

615

Leu

Glu

Gly

Lys

Leu
695

Arg

Leu

Gly

Leu

Ser

360

Met

Thr

Ala

Val

Gln

440

Val

Ala

Leu

Lys

Gly

520

Arg

Phe

Gln

Glu

Arg

600

Leu

Cys

Gly

Val

Pro
680

Leu

Asn

Ala

Pro

Leu

345

Asn

His

Leu

Leu

Val

425

Arg

Arg

Val

Ala

Leu

505

Leu

Glu

Gln

Gln

Gly

585

Ala

Phe

Glu

Ala

Ala
665

Gln

Arg

Asn

Tyr

Asn

330

Trp

Lys

Leu

Arg

Leu

410

Thr

Asn

Thr

Cys

Gln

490

Leu

Ile

His

Asp

Pro

570

Thr

Leu

Asn

Leu

Thr

650

Thr

Asp

Glu

Val

Gly

315

Glu

Thr

Pro

Gly

Asn

395

Gln

Cys

Lys

Ile

Ala

475

Asn

His

Arg

Gly

Thr

555

Ser

Val

Ile

Glu

Ala

635

Gly

Tyr

Tyr

Asp

Lys

300

Asn

Leu

Thr

Ala

Asn

380

Leu

Ser

Ala

Ala

Ile

460

Leu

Ala

Pro

Asn

Ala

540

Glu

Ala

Gly

Arg

Ile

620

Ala

Pro

Ala

Lys

Asn
700

Phe

Gln

Val

Ser

Ile

365

Met

Ser

Leu

Ala

Thr

445

Asn

Arg

Val

Pro

Leu

525

Ile

Arg

Tyr

Ala

Gln

605

Glu

Asp

Leu

Ala

Lys
685

Asn

Leu

Glu

Arg

Arg

350

Val

Ser

Asp

Val

Gly

430

Val

Ala

His

Arg

Ser

510

Ala

His

Gln

Ala

Leu

590

Gln

Asn

Lys

Thr

Ala
670

Arg

Ile

Ala

Ser

Ile

335

Val

Asp

Pro

Ala

Gln

415

Ile

Cys

Gly

Leu

Leu

495

Arg

Leu

His

Arg

Asp

575

His

Ser

Ile

Glu

Asp

655

Val

Leu

Trp

Ile

Lys

320

Met

Leu

Ala

Arg

Ala

400

Val

Leu

Gln

Asp

Thr

480

Asn

Trp

Cys

Leu

Ser

560

Gly

Ile

Val

Gln

Gly

640

Leu

Leu

Ser

Ala
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-continued

94

Asn

705

Glu

Ser

Pro

Gly

Ser

785

Thr

Ala

Asn

Ala

Glu

Ser

Ile

Gly

770

Gly

Ser

Leu

Asn

Asp

Ala

His

Asp

755

Ala

Gly

Pro

Asn

Leu
835

Leu

Tyr

Gly

740

Ser

Gly

Gly

Tyr

Phe

820

Ala

Gly Met
710

Glu Gly
725

Gly Arg

Met Gln

Gly Ala

Gly Asn

790

Ser Met
805

Asp Leu

Ala Trp

<210> SEQ ID NO 13

<211> LENGTH:

<212> TYPE:
<213> ORGANISM:

PRT

<400> SEQUENCE:

Met

1

Asp

Ser

Lys

Glu

65

Asp

Ala

Gln

Ser

Asp

145

Asn

Gln

Gln

Glu

Arg
225

Ala

Arg

Gly

Gly

50

Trp

Ile

Met

Phe

Gln

130

Ala

Asp

Leu

Met

Thr
210

Glu

Thr

Lys

Ile

35

Asn

Glu

Asp

Phe

Asp

115

Met

Glu

Glu

Ser

Val
195

Ala

Gly

Gln

Ala

20

His

Pro

Gln

Gly

Pro

100

Ala

Leu

Leu

Asp

Lys

180

Ser

Arg

Leu

781

Gly

Leu

Ala

Gly

Pro

775

Ile

Asp

Asp

Tyr

Pro

Tyr

Phe

Leu

760

Gly

Gly

Met

Ala

Asp
840

Asp

Gly

His

745

Glu

Asn

Ala

Asp

Met

825

Thr

Leu

Gln

730

Gln

Ile

Gly

Ile

Val

810

Pro

Asp

Drosophila melanogaster

13

Ala Asp

Ala Val

Ser Gly

Glu Glu

Gly Phe

70

Gln Tyr
85

Glu Thr

Ala His

Lys His

Ala Thr

150

Gln Val

165

Lys Glu

Ala Ile

Cys Thr

Leu Ala
230

Leu

Ser

Ala

Glu

55

Ser

Ala

Leu

Pro

Ala

135

Arg

Val

Ala

Val

Ala
215

Ile

Met

His

Thr

40

Asp

Gln

Met

Asp

Thr

120

Val

Ala

Val

Ser

Arg
200

Gly

Phe

Glu

Trp

25

Thr

Val

Ser

Thr

Glu

105

Asn

Val

Ile

Asn

Arg

185

Thr

Thr

Lys

Leu

10

Gln

Thr

Asp

Phe

Arg

90

Gly

Val

Asn

Pro

Lys

170

His

Met

Leu

Ser

Gln

715

Gly

Gln

Ser

Gly

Pro

795

Gly

Thr

Cys

Asp

Gln

Ala

Thr

Thr

75

Ala

Met

Gln

Leu

Glu

155

Ala

Ala

Gln

His

Gly
235

Asp Met Leu

Pro

Gly

Ser

Ala

780

Pro

Glu

Pro

Met

Gln

Pro

Ser

60

Gln

Gln

Gln

Arg

Ile

140

Leu

Ala

Ile

Asn

Asn
220

Gly

Pro

Tyr

Pro

765

Val

Ser

Ile

Pro

Ala

Ser

Ser

45

Gln

Glu

Arg

Ile

Leu

125

Asn

Thr

Val

Met

Thr
205

Leu

Ile

Ser

Asp

750

Val

Gly

Gly

Asp

Asn
830

Met

Tyr

30

Leu

Val

Gln

Val

Pro

110

Ala

Tyr

Lys

Met

Arg
190
Asn

Ser

Pro

Gly

Val

735

Thr

Gly

Gly

Ala

Ala

815

Asp

Glu

15

Leu

Ser

Leu

Val

Arg

95

Ser

Glu

Gln

Leu

Val

175

Ser

Asp

His

Ala

Pro

720

His

Leu

Gly

Ala

Pro

800

Gly

Asn

Pro

Asp

Gly

Tyr

Ala

Ala

Thr

Pro

Asp

Leu

160

His

Pro

Val

His

Leu
240
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-continued

96

Thr

Thr

Ala

305

Pro

Leu

Asn

Leu
385

Leu

Lys

Arg

Ile

465

Ala

Leu

Leu

Glu

Gln

545

Leu

Leu

Asn

Lys

625

Thr

Lys

Thr

Arg

Asn

290

Tyr

Gln

Trp

Lys

Leu

370

Arg

Leu

Thr

Asn

Thr

450

Cys

Gln

Leu

Ile

Gln

530

Asp

Glu

His

Asn

Ile
610

Glu

Glu

Met

Leu

Leu

275

Val

Gly

Ala

Thr

Pro

355

Thr

Asn

Gly

Cys

Lys

435

Val

Ala

Asn

His

Arg

515

Gly

Thr

Gly

Ile

Thr
595
Gln

Ala

Leu

Leu

His

260

Ala

Lys

Asn

Leu

Thr

340

Ala

Asp

Leu

Thr

Ala

420

Met

Leu

Leu

Ala

Pro

500

Asn

Ala

Gln

Val

Leu

580

Ile

Arg

Ala

Leu

Gly

245

Asn

Gly

Phe

Gln

Val

325

Ser

Ile

Pro

Ser

Leu

405

Ala

Met

Arg

Arg

Val

485

Pro

Leu

Ile

Arg

Arg

565

Ala

Pro

Val

Glu

His
645

Ser

Leu

Gly

Leu

Glu

310

Asn

Arg

Val

Ser

Asp

390

Val

Gly

Val

Ala

His

470

Arg

Ser

Ala

Pro

Arg

550

Met

Arg

Leu

Ala

Ala
630

Ser

Pro

Leu

Leu

Ala

295

Ser

Ile

Val

Glu

Gln

375

Ala

Gln

Ile

Cys

Gly

455

Leu

Leu

His

Leu

Arg

535

Thr

Glu

Asp

Phe

Ala
615

Ile

Arg

Val

Leu

Gln

280

Ile

Lys

Met

Leu

Ala

360

Arg

Ala

Leu

Leu

Gln

440

Asp

Thr

His

Trp

Cys

520

Leu

Ser

Glu

Val

Val
600
Gly

Glu

Asn

Asp

His

265

Lys

Thr

Leu

Arg

Lys

345

Gly

Leu

Thr

Leu

Ser

425

Val

Arg

Ser

Tyr

Pro

505

Pro

Val

Met

Ile

His

585

Gln

Val

Ala

Glu

Ser

250

Gln

Met

Thr

Ile

Thr

330

Val

Gly

Val

Lys

Gly

410

Asn

Gly

Glu

Arg

Gly

490

Leu

Ala

Gln

Gly

Val

570

Asn

Leu

Leu

Glu

Gly
650

Val

Glu

Val

Asp

Ile

315

Tyr

Leu

Met

Gln

Gln

395

Ser

Leu

Gly

Asp

His

475

Leu

Ile

Asn

Leu

Gly

555

Glu

Arg

Leu

Cys

Gly

635

Val

Leu

Gly

Ala

Cys

300

Leu

Thr

Ser

Gln

Asn

380

Glu

Asp

Thr

Ile

Ile

460

Gln

Pro

Lys

His

Leu

540

Thr

Gly

Ile

Tyr

Glu
620

Ala

Ala

Phe

Ala

Leu

285

Leu

Ala

Tyr

Val

Ala

365

Cys

Gly

Asp

Cys

Glu

445

Thr

Glu

Val

Ala

Ala

525

Val

Gln

Cys

Val

Ser
605
Leu

Thr

Thr

Tyr

Lys

270

Leu

Gln

Ser

Glu

Cys

350

Leu

Leu

Met

Ile

Asn

430

Ala

Glu

Ala

Val

Thr

510

Pro

Arg

Gln

Thr

Ile

590

Pro

Ala

Ala

Tyr

Ala

255

Met

Asn

Ile

Gly

Lys

335

Ser

Gly

Trp

Glu

Asn

415

Asn

Leu

Pro

Glu

Val

495

Val

Leu

Ala

Gln

Gly

575

Arg

Ile

Gln

Pro

Ala
655

Ile

Ala

Lys

Leu

Gly

320

Leu

Ser

Leu

Thr

Gly

400

Val

Tyr

Val

Ala

Met

480

Lys

Gly

Arg

His

Phe

560

Ala

Gly

Glu

Asp

Leu
640

Ala
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-continued

Ala Val Phe

660

Leu Arg Met Ser Glu Asp Pro Gln

665

Lys Asp

Val Glu Thr Ser

680

Ser Leu

675

Leu Phe Thr

685

Arg Ser Leu Arg

Ala Glu Thr Ala Ile

700

Trp Asn Leu

690

Asp
695

Gly Leu Asp Gly

Glu
705

Pro Leu Gly Tyr Arg Gln

710

Asp Ser

715

Asp Pro Tyr Arg

Ser Gly Gly Tyr Gly Gln Ala

725

Asp Leu Gly Met Pro

730

Asp

Glu Met Gly His His Pro Ala

740

Gly Gly

745

Asp Tyr Pro

Ala Gln

760

Leu Pro Asp Leu His

755

Gly Asp Leu Met Asp Gly

765
Gln Ala
775

Gly Asp Ser Asn Leu Phe Thr

770

Trp Asp Asp Leu

780

Tyr

670

Glu

Ala

Ser

Met

Val

750

Leu

Lys Lys

Pro Met

Gln Gly

Phe His

720
Met Glu
735

Asp Gly

Pro Pro

What is claimed is:

1. A process for identifying whether a compound is an
epithelial cancer drug candidate comprising:

i) obtaining, by dissection from at least one D. melano-
gaster adult female fly, at least one D. melanogaster egg
chamber which is genetically unmodified except that the
at least one D. melanogaster egg chamber comprises at
least one nucleotide sequence encoding a Par6 fusion
protein under control of the Par6 endogenous promoter,
wherein the Par6 fusion protein comprises a reporter
polypeptide fused to Par6, and wherein the nucleic acid
sequence that encodes the Par6 fusion protein and the
Par6 endogenous promoter is SEQ ID NO: 10;

ii) contacting the at least one dissected egg chamber with
the compound by soaking it in an incubation medium
containing the compound; and

iii) comparing the level of expression of the Par6 fusion
protein in the apical part of the follicular epithelium of
the atleast one dissected egg chamber contacted with the
compound, to the level in the apical part of the follicular
epithelium of a corresponding at least one dissected egg
chamber not contacted with the compound,

wherein the presence of a difference in the expression of
the Par6 fusion protein in the apical part of the follicular
epithelium of the at least one dissected egg chamber
contacted with the compound compared to the apical
part of the follicular epithelium of a corresponding at
least one dissected egg chamber not contacted with the
compound identifies the compound as an epithelial can-
cer drug candidate.

2. The process of claim 1, wherein the difference in the
expression of the Par6 fusion protein in the apical part of the
follicular epithelium of the at least one dissected egg chamber
contacted with the compound compared to the apical part of
the follicular epithelium of the corresponding at least one
dissected egg chamber not contacted with the compound
comprises increased or decreased expression.

3. The process of claim 1, wherein the difference in the
expression of the Par6 fusion protein in the apical part the
follicular epithelium of the at least one dissected egg chamber
contacted with the compound compared to the apical part of
the follicular epithelium of the corresponding at least one
dissected egg chamber not contacted with the compound
comprises a different localization of the Par6 fusion protein
within follicle epithelial cells.
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4. The process of claim 3, wherein there is proportionally
less localization of the Par6 fusion protein at the apical side of
the follicle epithelial cells of the at least one dissected egg
chamber contacted with the compound compared to the fol-
licle epithelial cells of the corresponding at least one dis-
sected egg chamber not contacted with the compound.

5. The process of claim 1, wherein difference in the expres-
sion of the Par6 fusion protein in the apical part of the folli-
cular epithelium of the at least one dissected egg chamber
contacted with the compound compared to the apical part of
the follicular epithelium of the corresponding at least one
dissected egg chamber not contacted with the compound
comprises a different location of protein production or post-
transcriptional modification of the Par6 fusion protein.

6. A process for identifying whether a compound is an
epithelial cancer drug candidate comprising:

(a) 1) obtaining, by dissection from at least one D. melano-
gaster adult female fly, at least one D. melanogaster egg
chamber which is genetically unmodified except that the
at least one D. melanogaster egg chamber comprises at
least one nucleotide sequence encoding a Par6 fusion
protein under control of the Par6 endogenous promoter,
wherein the Par6 fusion protein comprises a reporter
polypeptide fused to Par6, wherein the nucleic acid
sequence that encodes the Par6 fusion protein and the
Par6 endogenous promoter is SEQ ID NO: 10;

ii) contacting the at least one dissected egg chamber with
the compound, and up to four additional compounds
by soaking it in an incubation medium containing the
compounds;

iii) comparing the level of expression of the reporter
polypeptide in the apical part of the follicular epithe-
lium of the at least one dissected egg chamber con-
tacted with the compound and up to four additional
compounds, to the level in the apical part of the folli-
cular epithelium of a corresponding at least one dis-
sected egg chamber not contacted with the compound
and up to four additional compounds;

iv) ifthere is a difference in the expression of the reporter
polypeptide in the apical part of the follicular epithe-
lium of the at least one dissected egg chamber con-
tacted with the compound and up to four additional
compounds compared to the apical part of the folli-
cular epithelium of the corresponding at least one
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dissected egg chamber not contacted with the com- 8. A process for producing an epithelial cancer drug com-
pound, contacting at least one additional dissected prising: ) o
egg chamber according to step 1) with the compound (a) 1) preparing or obtaining a group of compounds to be

but not the additional compound or compounds of
step i) and step iii); and

v) determining whether there is a difference in the
expression of the reporter polypeptide in the apical
part of the follicular epithelium of the at least one
additional dissected egg chamber of step iv) and the

compound compared to the corresponding at least one
dissected egg chamber not contacted with the com-
pound, identifies the compound as an epithelial can-
cer drug candidate.

screened;

i1) performing the process of claim 1 for each compound
from the group of compounds to identify an epithelial
cancer drug candidate; and

iii) producing the compound identified in step ii),
thereby producing the epithelial cancer drug, or

(b) 1) obtaining, by dissection from at least one D. mela-

apical part of the follicular epithelium of a corre- : nogaster adult female fly, at least one D. melanogaster
sponding at least one additional dissected egg cham- egg chamber which is genetically unmodified except
ber not contacted with the compound the}t the at least one D. melgnogasler egg chamber com-
’ prises at least one nucleotide sequence encoding a Par6
wherein the presence of a difference in the expression of fusion protein under control of the Par6 endogenous
the reporter polypeptide in the apical part of the fol- 15 promoter, wherein the Par6 fusion protein comprises a
licular epithelium of the at least one additional dis- reporter polypeptide fused to Par6, and wherein the
sected egg chamber of iv) compared to the apical part nqcleic acid sequence that encodes the Par6 fusion pro-
of the follicular epithelium of the corresponding at tein and the Par6 endogenous promoter is SEQ ID NO:

least one additional dissected egg chamber not con- l .0; . . .
tacted with the compound identifies the compound as > ii) contacting the at least one (.11s.secte.d ces chamber V.mh
L P . P the compound by soaking it in an incubation medium

an epithelial cancer drug candidate; or containing the compound;

(b) i) obtaining, by dissection from at least one D. mela- iii) comparing the level of expression of the Par6 fusion
nogaster adult female fly, at least one D. melanogaster protein in the apical part of the follicular epithelium of
egg chamber which is genetically unmodified except 25 the at least one dlssecteq egg chamber contgcted Wlth
that the at least one D. melanogaster egg chamber the gompound, to the ap}cal part of the fqlhcular cpt-
optionally comprises at least one nucleotide sequence E%?;ﬁfﬁ;?;:g&%d&lﬁﬁ iﬁzasgﬁleoiﬁseaii;%ﬁ
encoding a Par6 fusion protein under. control of the P?lr6 the presence of a difference in the e)?pressijon of the
endo endogenous promoter, wherein the Par6 fusion Par6 fusion protein in the apical part of the follicular
protein comprises a reporter polypeptide fused to Par6, 3° epithelium of the at least one dissected egg chamber
wherein the nucleic acid sequence that encodes the Par6 contacted with the compound compared to the folli-
fusion protein and the Par6 endogenous promoter is cular epithelium of the corresponding at least one
SEQ ID NO: 10; dissected egg chamber not contacted with the com-
ii) contacting the at least one dissected egg chamber with 5 g?uu;dalr(lignnﬁes the compound as an epithelial cancer

the cqmpound by soaking it in an incubation medium iv) producing the compound identified in step iii),
containing the compound; thereby producing the epithelial cancer drug, or
iii) comparing the level of expression of the reporter (c) 1) obtaining, by dissection from at least one D. melano-
polypeptide in the apical part of the follicular epithe- gaster adult female fly, at least one D. melanogaster egg
lium of the at least one dissected egg chamber con- 4 chamber which is genetically unmodified except t.hat the
tacted with the compound, to the level in the apical at leas.t one D. melanogaster Lee chamber optlopally
art of the follicular epithelium of a corresponding at comprises at least. one nucleotide sequence encoding a
b . p P g Par6 fusion protein under control of the Par6 endog-
least one dissected egg chamber not contacted with enous promoter, wherein the Par6 fusion protein com-
the compound; and 45 prises a reporter polypeptide fused to Par6, and wherein
iv) observing whether there is substantially more toxic- the nucleic acid sequence that encodes the Par6 fusion
ity among cells other than follicle cells of the at least protein and the Par6 endogenous promoter is SEQ ID
one dissected egg chamber contacted with the com- NO:10; . .
pound than in the corresponding at least one dissected ii) contacting the at least one dlssecteq egg chamber with
. the compound, and up to four additional compounds
egg chamber not contacted with the compound, 30 by soaking it in an incubation medium containing the
wherein the presence of a difference in expression of the compounds;
reporter polypeptide in the apical part of the follicular iii) compar: ing the }evel ofexpressiop of the Par 6 ﬁJSiOH
epithelium of the at least one dissected egg chamber protein in the apical part of the follicular epithelium of
contacted with the compound compared to the folli- the at least one dissected egg chamber contacted with
A - 55 the compound and up to four additional compounds,
cular epithelium of the corresponding at least one . : . .
dissected egg chamber not contacted with the com- to the level in the aplqal part of the folhgular cpithe-
. . lium of a corresponding at least one dissected egg
pound, without the presence of substantially more chamber not contacted with the compound and up to
toxicity among cells other than follicle cells of the at four additional compounds;
least one dissected egg chamber contacted with the 4, iv) if there is a difference in the expression of the Par6

fusion protein in the apical part of the follicular epi-
thelium of the at least one dissected egg chamber
contacted with the compound and up to four addi-
tional compounds compared to the follicular epithe-

7. The process of claim 1, wherein at least 10, 15,20, 25, or 65
50 dissected D. melanogaster egg chambers are obtained and
contacted with the compound.

lium of the corresponding at least one dissected egg
chamber not contacted with the compound, contact-
ing at least one additional dissected egg chamber
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according to step 1) with the compound but not the
additional compound or compounds of step ii) and
step iii); and
v) comparing the level of expression or the Par6 fusion
protein in the apical part of the follicular epithelium of
the at least one additional dissected egg chamber of
step 1v), to the level in the apical part of the follicular
epithelium of the corresponding at least one addi-
tional dissected egg chamber not contacted with the
compound, wherein the presence of a difference in the
expression of the Par6 fusion protein in the apical part
of the follicular epithelium of the at least one addi-
tional dissected egg chamber of step iv) compared to
the apical part of the follicular epithelium of the cor-
responding at least one additional dissected egg
chamber not contacted with the compound identifies
the compound as an epithelial cancer drug; and
vi) producing the compound identified in step v),
thereby producing the epithelial cancer drug.
9. The process of claim 1, wherein the at least one dissected
egg chamber is soaked in the incubation medium containing

102

the compound when the at least one dissected egg chamber is
at a stage other than stage 1, 2, 3, or 4.

10. The process of claim 9, wherein the at least one dis-
sected egg chamber is soaked in the incubation medium con-
taining the compound when the at least one dissected egg
chamber is at stage 7.

11. The process of claim 1, wherein the difference in the
expression of the Par6 fusion protein in the apical part of the
follicular epithelium of the at least one dissected egg chamber
contacted with the compound compared to the expression of
the Par6 fusion protein in the apical part of the follicular
epithelium of a corresponding at least one dissected egg
chamber not contacted with the compound is observed in a
border cell, a stretch cell, a polar cell, or a centripetal cell
using a microscope.

12. The process of claim 1, wherein the epithelial cancer
comprises cells with disrupted Par6 function or disrupted
epithelial cell polarity.
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